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PREFACE 


This Unclassified-Unlimited bibliography with 162 citations 
was compiled in response to a growing interest in On-Line Cam- 
puter Systems. In preparing *his bibliography consideration was 
given to the general subject areas of programming(computers), in- 
formation retrieval, time sharing, and graphics as they apnly to 
On-Line Systems. A grouping of various appiications was mada as 
a f nal subject area. 

The topical arrangement is complemented by four indexes 
(accession number (AD-number) sequence, corporate author, 
personal author, and contract). When a report cited has several 
personal authors, each is listed separately. 

This volume is supplemented by an Unclassified-Limited 


version with 52 citations (AD-840 090). 
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AD=414 564 
THOMPSON RANO WOOLDRIDGE INC CANGGA PARY CAL.F 


AN ON@LINE COMPUTING CENTES (u) 
DESCRIPTIVE NOTES FINAL REPYT,, 11 FEB 62911 FEB #3, 
tier FRIED, BURTON DO, 3} 
CULLER, GLEN Je ? 
MONITGR! RADC TOR69 166 


UNCLASSIFIED REPORT 
SUPPLEMENTARY NOTE! 
DESCRIPTORS: (@DATA PROCESSING SYSTEMS, DIGITAL 


COMPUTERS), (®DIGITAL COMPUTERS, DATA PROCESSING 
SYSTEMS), PROGRAMMING (COMPUTERS), MATHEM*TICAL LOGIC, 


COMPUTER LOGIC {u) 
IDENTIFIERS: INFORMATION PROCESSING, ON@LINE 
COMPUTING, 1963 (UW) 


AN ONe@LINE COMPUTING SYSTEM “aS BEEN DEVELOFE!, 
WHICH ALLOWS DIRECT USE OF A MIGH SPEED DIGIFAL 
COMPUTER BY MATHEMATICIANS ANDO SCIENTISTS IN THEIR 
SPECIALIZED FIELOS, THIS REPORT CESCRIBES THE 

SYSTEM IN DETAIL FROM A USER'S POINT OF VIEW. FOR 
REFERENCE PURPOSES, THE REPORT INCLUDES A LISTING OF 
ALL COMPUTE? PROGRAMS USED IN THE SyYSTEPr. 

i AUTNOR) (U) 
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Ap=4$1 231 
RAND CORP SANTA MQNICA CALIF 
COMPUTER RECOGNITION OF ON=LINE, HAND@WRITTEN 
CHARACTERS, 
oct 64 27P BERNSTEIN,M, I, 1 
REPT, NO, RMI7SIARBA 
CONTRACTS S079 
PROV! 189 6} 


UNCLASSIFIED REPORT 
SUPPLEMENTARY NOTE! 


DESCRIPTORS! (® CHARACTER RECOGNITION, INPUTOUTPUT 
DEVICES), DOCUMENTATION, MACH; NE TRANSLATION, 
AUTOMATIC INDEXING, DIGITAL COMPUTERS, PROGRAMMING 
(COMPUTERS) 

TOENTIFLERS! 1964 


THIS MEMORANOVM GYSCUSSES A METHOD FOR 

RECOGNIZING SINGLE, MAND@WRITTEN CHARACTERS USING AN 
ONLINE GRAPHICAL INPUT DEVICE, SUCH AS A CIGITIZING 
PANTOGRAPH, A .IGHT PEN, JR THE GRAPHIC INPUT 
TABLET, AS THE PRIMARY INFORMATION SOURCE, 
BASICALLY, THE METHOD CONSISTS OF FILTERING AND 
SMOOTHING THE INPUT STREAM TO ELIMINATE AS MUCH 
REDUNDANCY AS POSQSIBLE, DIRECTION OF THE STYLUS 
MOVEMENT 38 UANTIZED INTO ONE OF EIGHTY DIRECTIONS, 
ALLOWING EA. 4 STROKE OF A CHARACTER TO BE CESCRIBED 
AS A SERIES OF CONNECTED STRAIGHT“LINE SSGNENTS, 

BY ELIMINATING VARIOUS MEASURES ON THE STROKE, THE 
DESCRIPTION IS SIgEe, POSITION=, AND ROTATION] 
INDEPENDENT, IN O@DER TO RESTORE SOME ROTATIONAL 
ORTENTATILN AND T@ DISCRIMINATE BETWEEN OPEN, CLOSED, 
AND MULTI=STROKE CHARACTERS, END=POINT COMPARISONS 


ARE AQDOED TO THE BESCRIPTION, (AUTHOR?) «U) 
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AD~“474 19 

MASSACHUSETTS INST OF TECH CAMBRIDGE 

CALCULAIS! AN ON=LINE SYSTEM FOR ALGEBRAIC 

COMPUTATION ANC ANALYSIS, (U) 
DESCRIPTIVE NOTE: MASTER'S THESIS, 

ste 65 53° WANTMAN MAYER ELI He 3 

REPT, NO, MACHETRH20 
CONTRACTS NONR4Y1020)} 
PROUS NRO4S 189 


UNCLASSIFIED REPORT 
OESCRIPTORS: (@PROGRAMMING(COMPUYERS), 


OIGITAL COMPUTERS), REAL TIME, SCHEDULING, 
ALGEBRA, PROGRAMMING LANGUAGES, COMPUTER 


LOGIC (UW) 
IDENTIFIERS: CALCULAIO, TIME-SHARING SYSTEMS, 
MAC PROJECT, OFS, ON@eLINE COMPUTER SYSTEMS (U) 


Ops 15 AN ON@LINE SYSTEM DEVELOPED at PROVECT 

MAC, THE PRESENY WORK PROVIDES A POWFRFUL AND 

SIMPLE WAY TO PERFORM NUMER YS CAL MANIPLLATIONS ANO 
CALCULATIONS wITHIN OFS, YHE PROGRAM PACKAGE 15 
CALLED CAL CULAIO,. AND PROVIDES A METHOD OF 

EXECUTING ALGEBRAIC ASSIGNMENT STATEMENTS, OF WHICH 
MAD AND FORTRAN ASSIGNMENTS ARE A SUBSET, WHEN 

TRIS ASSIGNMENToSTATEMENY ABILITY IS COUPLED WITH 
OTHER FEATURES OF TRE OF § SYSTEM, MOST OF THE 

ABILITY OF a COMPILER LANGUAGE !5 PROVIDED, 

BECAUSE THE PROGRAMS WRITTEN JN OF S$ ARE EXECUTED 
INTERPRETIVELY, OF S=3 PROGRAMS CAN BE CHANCED AND 
RE-RUN IMMEDIATELY, WITHOUT BEING RECCMPILED, YHE 
APPLICATIONS OF CALCULAIO TO THE ANALYSIS OF A 

ROUND -ROBIt CHEOULING MODEL &ANO TO A PROCESS<-CONTRCL 
PROBLE™ RE DISCUSSED, AND CONCLUSICNS ARE DRAWN 
REGARDING TmrE SUITABILITY OF RUNNING COMPUTATIONAL 
PROGRAMS [N AN INTERPRETIVE MOOE, (AUTHOR) tu? 
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AD=476 443 12/) 9/2 
MASSACHUSETTS INSY OF TECH CAMBRIDGE OEPT OF 
METALLURGY 


MAP, A SYSTEM FOR OCN=LINE MATHEMATICAL ANALYSIS, 
DESCRIPTION OF THE LANGUAGE ANDO INSTRUCTION MANUAL, (U) 
JAN 66 ;o4P KAPLOW ,ROY IS TRONG , STEPHEN 
TBRACKETT, JOHN f 
REPT, NO, MACHTReay Parts 
CONTRACT! NONR41LOQI9O1) 
PROU! NRAO4Q2 1399 


UNCLASSIFIEQ REPORT 


OESCRIPYORS: COCOMPUTERS, MATHEMATICAL 
ANAL YS1$), MAN-MACHINE SYSTEMS, NUMERICAL 

ANALYSIS, INSTRUCTION MANUALS (U) 

ITOCNTIFIERSS MAC PROJECT, ON@LINE MATHEMATICAL 
ANALYSIS «(hah (U) . 


A SYSTEM FOR ONeLINE MATHEMATICAL ANALYSIS, CALLED 

MAP, HAS BEEN DEVELOPED FOR USE WITHIN THE MLS.T, 

COMPATIQLE TIME SHARING SYSTEM, YAKING 

ADVANTAGE OF THE VARIED USER-MACHINE INTERACTIONS ee 
WHICH ARE POSSIBLE, "AP PROVIDES A FACILITY FOR 
MANDOLING COMPLEX Q@NALYSES, OAYTA [NPUT ANG 

PRESENTATION OF RESULTS WITHOUT REQUIRING ANY Pare 
COMPUTER PROGRAMMING BY THE USER, THIS REPORT 16 A 

DESCRIPTION OF THE LANGUAGE AND A SELFeTEACHING USER 

MANUAL T IT DOES N@gt DESCRIBE THE TECHNIQUES USED To 

IMPLEMENY "HE SYSTEM, WHEN -TVEN INCOMPLETE 

MEQUESTS, THE SYSTEM WILL PROVIDE INS TAUCTIONS 

REGAROING YTHE USE OF ITS PROCEDURES AND WILL ASK FOR 

ALL THE PARAMETER MQ, VALUES ANDO OPTION DECISIONS WHICH 

MAY BE REQUIRED, IF THE REQUESTS ARE CORRECT AND , 
GUPFICIENTLY DETALED, THE COMPUTER WILL PROCEED 

OTMECTLY TO THE CALCULATIONS AND, ON COMMAND, PRESENT 

THE RESULTS IN GRAPHICAL OR TYPEWRITTEN FCRA, 

PROVISIONS HAVE AySO BELEN INCLUDED YO ALLOW THE 

CXPANSION ANDO PER QONALIZATION OF THE SYSTEM IN 

WHATEVER MANNER [8 DESEREC SY INDIVIDUAL USERS, 

(AuTHOR) (U} 
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AD-603 972 
RAND CORP SANTA MONICA CALIF 
JOSS! A DESIGNER'S VIEW OF AN EXPERIMENTAL ONRELINE 


COMPUTING SYSTEM, (U) \ 
AUG 64 36? SHAW, 4, C, 3 
REPT, NO, P2922 


UNCLASSIFIED REPORT 


- yeemmenger + Saeaatagaie 


SUPPLEMENTARY NOTE! THIS PAPER WAS PREPARED FOR 
PRESENTATION AY THRE 1964 FALL YOINT COMPUTER 
COMNFEPENCE, SPONSORED BY TRE AME? CAN FEDERATION OF 
INFGRMATION PROCESSING SOCIETIES, SAN FRANCISCO, 
27029 OCT 4, 
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DESCRIPTORS: (@SPECTAL PURPOSE COMPUTERS, DATA 
PROCESSING SYSTEMS), (@DATA PROCESSING SYS7EMS, INPUT} 
OuUrTfuT DEVICES), TYPEWRITERS, “AMMUNICATION SYSTEMS, 


COMPUTER STORAGE OCEVICES, PROGRAMMING LANGUAGES (u} 
IOENTIFIERS! TIME SHARING (COMPUTERS), YOSS (YOHNNIAC 
OPEN@SHOP SYSTEM) (Ww) 


JOSS (JOWNNIAC SCPEN=SHOP SYSTEM! 16 AN 

EvVPERIMENTAL ON=LINE, TIME=SHARED COMPUTING SERVICE, 
Ir 15 IN CAILY USE BY STAFF MEMBERS UF THE RAND 
CORPORATION FOR THE SOLUTION OF SMALL NUMEMICAL 
PROBLEMS, TRE USERS COMPOSE STORED PROGRAMS AND 
INTERACT WITH JOSS THROUGH REMOTE TYPEWRITER 
CONSOLES BY USING A SINGLE, MI GHwLEVEL LANGUAGE, 

THE SYSTEM JS DESCRIBED WITH EMPHASIS ON THOSE 
FEATURES @4iCH HAVE LED USERS TO ACCEPT {[F aS A 
CONVENIENT NEW TOOL, YOSS PROVIDES GSE OF FAMILIAR 
TYPEWRITERS, EXAST ENPUTSOUTBROT, OF CIMAL ARITHMETIC, 
MIGH*LEVEL ALGEBRAIC CANGUAGE with ENGLIS§N 
PUNCTUATION RULES, ZASY MODIFICATION AND REPAIR OF 
PROGRAMS, AND REPORT QUALITY FORMATTED OUTPUT, 


(AUTHOR) fu) 
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stove) 4 892 
RAND COR® SANTA MONICA CALIF 
JOSS! EXAMPLES OF TNE USE OF AN EXPERITRENTAL ONeLINE 
COMPUTING SERVICE, (VU) 
APR a5 1 .# SRAR. J, Co f 
REPT, NO, Pe ji 3t 


UNECLASSIF TER REPSRY 


SUPPLEMENTARY NOTE: LIMITED NUMBER OF COPIES CONTAINING 
COLOR OTHER THAN B8i% % AND WHITE ARE AVATLABLE UNTIL STOCK 
TS EXHAUSTED, REPRODUCTIONS WIL BE MADE TP BLACK ANS 
WHITE ONLY, PRESENTED AY THE SIXTH ANNUAL SYMPOSIUM 
OF THE PROFESSIONAQ GROUP ON HUMAN FACTORS jw 
ELECTRONICS, TRE INSTITUTE OF ELECTRICAL AND 
ELECTRON] C ENGINEERS, BOSTON, MAY 6-8, '985, 


“ESCRIPTORSS (SSPEC AL FIURPOSE COMPUTERS, NUMERICAL 
“ETMOOS AND PROCEDYRES), (ONUMERICAL HETHODS AND 
PROCEDURES, SPECIAL PURPOSE © PUTERS), (ODAYA 
PROCESSING SYSTEMS, SPECIAL SL SFOSE COMPUTERS), 
NUMBERS, NUMERICAL ANALYSIS, PROGRAMMING LANGUAGES, 


INPUT@OUTPUT BDEVICgS (U) 
TOENTIFTIERS$ JOSS {JOHNNTAC OPENW~SHOF SYSTEM), ON] 
LINE SYSTEMS, TIME SHARING (COMPUTERS) (U) 


CONTENTS (SINCE JQSS IGNORES INPUT LINES 

BEGINNING WITH AN ASTERISK, THE DEVICE 18 YVSED TO 
INTERPOSE COMMENTS IN TRE EXAMPLES} ON THE ORIGINAL 

com , OUTPUT 15 Tm Bi ACK AND INPUT IN GREEN}? 

ELEMENTS OF THE LANGUAGE STORED PROGRAM FOR 

COMPUTING THE HYPOTENUSE INTEGPATION OF $4¢X BY 

GAUSS 2-POINT RULE ROOT FINDING MATRIY 

INVERSION WITH SIMPLE PEVOTING ON THE DIAGONAL AN 
2STERISK AT THE EXD CAN TLL THE LINE PROBUCTION OF 

& FOPHMATTED TABLE, (U) 
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AC-@15 é6% 
RAND CORP SANTA MONICA CALIF 
JOSS! CONVENSATIONS WitH THE JSHNN,S.C SPENSHO? 
Sysretm, (Us 
MAY 463 o? SHAW, OC, i 
REPT, NO, PeZ}ue 


UNCLASSIFIED REP ORY 


SUPPLEMENTS Y NOTE: PRESENTED AY THE INTERNATIONAL 
FEQOERATION FOR INFOPMATION FROCESSING CENGRESS, 
NEw YORK, N, Y,, 24°29 MAY 65, SEE ALSO 20-693 
972, ADeb14 992, 


DESCRIPTORS: C(@SPECIAL PURPOSES COMPUTERE, NUMERICAL 
METHODS AND PROCEDURES), (CENUMERICAL METHODS ANDO 
PROCEDURES, SPECIAL PURPOSE COMPUTERS}, (eDAaT’ 
PROCESSING SYSTEMS, SPECIAL PURPOSE COMPUTERS), 
NUMERICAL ANALYSIS. PROGRAMMING (COMPUTERS), 


PROGRAMMING LANGUAGES (U) 
LOENTIF TIERS: GMeLINE SYSTEMS, JOSS (CUOKANIAC OP ENSHOP 
SYSYTER), TIME SHARING (COMPUTERS) (u) 


THE JOMNNIAC OPEN*SHOP G¥STEM (2055) 16 AN 
EXPERIMENTAL SYSTEM DESIGNED TO DEMONSTRATE SENEFITS 
OF JNeLINE INTERACTION WITH A COMPUTER, PARTICULARLY 

A COMPUTER LIMITED TC SMALL NUMERICAL COMPUTATIONS 
SUCH AS THE JOHNNTAC, EXAMPLES ARE GIVEN OF 
CONVERSATION WITH THE COMPUTING SYSTEM WHEREBY 
COMPUTING REQUIREMENTS ARE MEY THAT ARE NOT WELL 
SaviSPlED By CONVENTIONAL SERVICES, THE FIRST 

ExAAPLE [8 OF THE PRODUCTION OF A TABLE WITH THE 
CONVERSATION DIR TING 3OSS TO MODIFY THE PROGRAM 

Tu SPECIFY FPYTHACOREAN TRIPLES JOSS STORES 

NUMERICAL VALUES, FORMS. AND STEMS YHAT BEGIN WITH 
NUMERICAL LABELS, THE SECOND EVAMPLE 15 OF THE 
ASSISTANCE JOSS GIVES BY EXTENSIVE CHECKING OF THE 
USER'S INSTRUCTIONS, 3°55 COMMENTS FROM A STOCK OF 

40 "CANNED' MESSAGES (MOSTLY ERROR MESSAGES), 
FREQUENTLY ALLOWING THE USER To REPAIR AN ERROR ON 

THE S®OT AND DIRECY YOSS TO CONTINUE, Cul 
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AD~@15 058 
MASSACHUSETTS INSY OF TECH LEXINGTON LINCOLN LAB 
AN EXPERIMENTAL ON@LINE DATA STORAGE AND RETRIEVAL 
SYSTEM, (uy 
“€8 ¢€5 “2P NOLAN, J, F, FARMENTI,A, @, 3 
REPT, NO, TRo377 
CONTRACT? AFI1% 62232 $00 ,NONR41{020} 
MONITOR? esc , TOReh~ 36 


UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTES 


GESCRIPTORS: (PPROCRAMMING (COMPUTERS. , DATA STORAGE 
SYSTEMS}, (@0ATA STORAGE SYSTEMS, PROGRAMMING 
(COMPUTERS) ?, INFOQMATION RETRIEVAL, COMPUTER LOGIC, 
DATA TRANSMISSION §YSTTMS, COMPUTERS, MULTIPLE 
QPERATION (UU) 

1OENTIF TERS: LIST PROCESSING, MAC PROVECT, ON@LINE 
SYSTEMS, COMPUTER wOROS, TIME SHARING (COMPUTERS) (U> 


THIS REPORT CESCRIBES AN EXPERIMENTAL #ROGRAM 
SYSTEM SESIGNEO TO TEST ANG OCEMONSTRATE GNeLIWE 
SYCORAGE AND RETRIEVAL OF FOR'IATTED BATA BASED CN 
COMPLEYE INTERNAL OCESCMIPTIONS CF THE FILES, THE 
USEF OF JNTERNAL DESCRIPTIONS ALLOWS EACH USER itwHo 
NEED NOY BE & TRAINED PROGRAMMER) TO DEFINE, 
MODIFY, AND CROSSaASSOCIATE DATA FILES TO SUIT HIS 
PARTICULAR NEEGOS, THE EXPERIMENTAL PROGRAM SYSTEM 
WAS IMPLEMENTED By REMOTE USE OF THE COMPAT' BLE 
YIMESHARING SySTEM ‘CYSS) FACILITIES OF 

PROVECT MAC AT THE MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY, (AUTHOR) (U) 


UNCLASSIFIED 700328 


UNCLASSIFIED 
DOC REPORT RIBLIGGRAPHY SEARCH CONTROL NO, 603285 


AD@~035 731 
SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF 
FUHDAMENTALS OF INFORMATION PROCESSING AND COMPUTERS 
FOR STATE AND LOCAL GOVERNMENT, (yu) 
MAY 65 34uP KIBBEE, JOEL MH, $3 
REPT, NO, SP-826748 


UNCLASSIFIED REfORT 
SUPPLEMENTARY NOTE! 
RESCRIPTORS; (@OATA PROCESSING SYSTEMS, MANAGEMENT 


ENGINEERING), (@®COMPUTERS, MANAGEMENT ENGINEERING), 
PROGRAMMING (COMPUTERS), REAL TIME, PROGRAHMING 


LANGUAGES, INPUTOOUTPUT DEVICES (U) 
IDENTIFIERS: TIME SHARING (COMPUTERS), ON-LINE 
SYSTEMS, |NFORMATION SYSTEMS, LOCAL GOVERNMENTS (U) 


THE PAPER INTRODUCES TO THE PUBLIC MANAGER THE 
FUNDAMENTALS OF INFOP TION PROSCESSING AND COMPUTERS, 
JO VNOSRSTAND COMPUTERS, IT $6 NECESSARY TO 
C’STINGUISHK BETWEEN 'HARDWARE* AND *SOFTWARE,? 
HARDWARE [5 THE PHYSICAL PLECE OF EQUIPMENT, 
SOFTWARE (8S EVERYTHING ELSE ==*PROGRAMS AND 
PROCEDURES==NEEDED BY PEOPLE TO MAKE COMPUTERS 
USEFUL, a COMPUTER SHOULD NOY RE THOUGHT OF AS 
SOMETHING WHICH EXIST» INOEPENDENTLY OF SOFTWARE, 
THIS PAPER DEALS FIRST WITH THE INFORMATION SYSTEMe 
mA COLLECTION CF MEN, MACHINES, AND SOFTWARE, WITH 
EACH ASSIGNED THAT TASK WHICH EACH DOES BEST==AND 
THEN DISCUSSES HARDWARE AND DATA COMMUNICATIONS, 
SOFTWARE, MORE IMPORTANT THAN HARDWARE, AND EQUALLY 
COSTLY, [5 TREATED WITH PRIMARILY EMPHASIS ON 
PROGRAMMER AND USER LANGUACES, TIMEsSHARING, 
SAFTWARERSHARING, ANDO INFORMATION=SHARING ARE 
COVERED, AS WELL AS THE CONCEPTS OF A UNIFIED 

INF RMATION SYSTEM AND A COORDINATER INFORMATION 
SYSTEM, THE PAPER CONCLUDES WITH A SUGGESTION THaT 
STATE AND LOCAL GOVERNMENT MIGHTY, THROUGH JOINT 
DEVELOPMENT, DECREASE THE COSY OF SCFTWARE FOR EACH 
OF THEY, (AUTHOR) (u) 
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AnN~-418 825 
AIR FORCE CAMBRIDGE RESEARCH LABS L G HANSCOM FIELD 
MASS 
CEBUG, AN EXTENSION TO CURRENT ONLINE SEBUGGING 
TECHNIGUES, ty 
OESCHIFTIVE NOTE? PHYSICAL ANDO MATHEMATICAL SCIENCES 
RESEARCH PAPENS, 
NOV 64 13°? EVANS, THOMAS G, SOARLEY,O, 
LUCiive 8 
REPT, NO, AFCRL ~65<491 1 , PMSRPH 110 
PROV! Sa@4l 
TASK} 4e4102 


UNCLASSIFIEQ REPORT 


SUPPLIMENTARY NOTES PUB, IN COMMUNICATIONS OF THE ACH 
VO8eNS P321=-& MAY 1965 (COPIES NOT AVAILABLE TO DOC OR 
CLEARINGHOUSE CUSTQMERS;, PREPARED IN COOPERATION WITH 
BOLT, BERANEK, AND NEWMAN, CAMBRIDGE, MASS, 


DESCRIPTORS} LOPROGRAMMING (COMPUTERS), 

CORRECTIONS), PROGGAMNING LANGUAGES iV) 
IDENTIFIERS! M-46G COMPUTER(UNI VAC), RAP 

COMPUTER ASSEMBLER, ON-LINE SYSTEMS, STUD COMPUTER 
PROGRAM, DEBUG COMPUTER PROGRAM, TIC COMPUTER 

PROGRAM, DOT COMPUTER PROGRAM (U) 


A METHOD FOR ONLIWE ASSEMBLY-LANGUAGE DEBUGGING 

WHICH GREATLY SIMPLIFIES SEVERAL OF THE BOCKKEERPING 
TASKS CHARACTERISTICALLY ASSOCIATED WITH THAT PROCESS 
HAS BEEN DEVELOPED AND , ‘PLEMENTED IN A PROGRAM FOR 
THE UNIVAC M2460 COMPUTER AY AIR FORCE 

CAMBRIDGE “ESEARCH VL *BORATORIES. WITH THIS 

PROGRAM, AN ONLINE USER MAY In ERT OF DELETE (IN 
SYMBOLIC ASSEMBLY LANGUAGE) ANY NUMBER OF LINES AT 
ANY POINT OF HIS PREVIOUSLY ASSEMBLED PROGRAM IN 
CORE, WETH NE EMAINOER OF THE PROGRAM BEING 
RELOCATED APPROPRIATELY, (AUTHOR) tu) 
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STANFORD RESEARCH INST MENLO PARK CALIF 
RESEARCH ON COMPUTER@AUGMENTED INFORMATION 


MANAGEMENT, (u? 
CESCRIPTIVE NOTHS FINAL REPT,, 
HAR 6S £32P ENGELB@aaT,O, Cy, 3 


HUDDART, BONNIE | 
CONTRACTS AF}% 628 4088 
PROUS SRIG¢AT 
MONITOR: £805 , TOR$65-168 


UNCLASSIFSEO REPORT 
SUPPLEMENTARY NOTE? SEE ALSO ADs 432 098, 


DESCRIPTORS! (OPROGRAMMING(COMPLTERES), DESIGN), 
(®PHOTOGRAPHIC TECHNIQUES, COMPUTERS), 
(OMANAGEMENT ENGINEERING, COMPUTERS), DATA 
PROCESSING SYSTEM, DATA STORAGE SYSTEMS, 
INSTRUCTION MANUALS, DOCUMENTATION, REPORTS, 
AUTOMATION, PRINTING, PHOTOGRAPHIC 


TECHNIQUES (U) 
TOENTIFI ERS: ON@=LINE SYSTEMS, FLOW CHARTS, 
INFORMATIONMANAGEMENT SUBSYSTEM, COCH1O0HA 
COMPUTER, PUBLICATION (ut 


THIS MEPORT PRESENTS RESULTS OF A RESEARCH ANO 
EXPERIMENTAL PROVECT IN COMPUTERA AUGMENTED 
INFORMATION FANAGEMENT, THE REPORT 15, IN [TSELF A 
PROOUCT OF THE PROVECT! wIiTH PHE ExcEPYION OF 

"FRONT MaTTER,”’ THE ENTIRE REPORT waS COMPOSED, 
TOITED, ANO PRODUCED WITH ONMLINE AND OF FeL INE 
COMPUTER alDS, FOR THIS PROVECT, THE TECHNIQUES OF 
COMPUTER AIDS WERE APPLIED YO TWO APEAS: TASK 
MONITORING AND PROGRAM DESIGN, YHE PROCESSES AND 
TECHNIQUES DEVELOPED OF FER 4 PROMISING BEGINNING TO 
COMPUTER=AIDED PROGRAMMING DESIGN EXTENOCING FROM 

INE TIAL SPECIFICATION TO FINAL DEBUGGING IN A UNITFIED 
DESIGN RECORD THAT GROWS AND EVOLVES YO COMPLETE 
FINAL DOCUMENTATION, TYME PROCESSES AND TECHNIQUES 
ALSO OFFER PROMISE IN INCREASING TRE PRODUCTIVITY OF 
JNOIVIQOUALS AND GROUPS OF PROGRAMMERS, FUTURE WORK 
ENVISIONED FOR INFORMATION=MANAGFEMENT SYSTEMS SUCH AS 
THAT USED IN THIS STUDY INCLUDE PROGRAM CESIGN 
RECOROS, EXTERNAL REFERENCE ODOCUMENTATIC', AND USER 
REFERENCE MANUALS, AS AN APPENDIX, THERE [5 

ATTACHED "USER'S GUIDE! MAN«MACHINE 

INPORMATION SYSTEM, ' REVISEC YUNE 1 e065, 

(AUTHOR) (ud 
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AD-b22 796 972 
LINCOLN LAB MASS INST OF TECH LEXINGTON 
AN EXPERIMENTAL ON@LINE DATA STORAGE AND RETRIEVAL 


SYSTEM, (U) 
DESCRIPTIVE NOTE! REVISED ED,, 
SEP 65 42P NOLAN, JOHN F, ft 


ARMENTI,AMEDIO we ? 

REPT, NO, TRH377 

CONTRACYS AFI 9(628;-5367 ,NONR#4;02(01) 
MONITORS €S0 , TOR=65-4S6 


UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTE? REVISION OF MANUSCRIPY SUBMITTED 3 
FEB 6S, 


DESCRIPTORS! (®OATA STORAGE SYSTEMS, 
PROGRAMMING(CC "SUTERS)), 

(@PROGRAMMING(C MPUTERS), DATA STORAGE 
SYSTEMS), (@DATA, INFORMATION RETRIEVAL), CATA 
PROCESSING SYSTEMS, CUMPUTERS, MAN=MACHINE 


SYSTEMS (U) 
LOENTIFIERSS TIME SHARINGI COMPUTERS), OneLINE 
SYSTEMS FILE STRUCTURES, LIST PROCESSING (VU) 


THIS REPORT OESCRIBES AN EXPERIMENTAL PROGRAM 
SYSTEM DESIGNED T@ TEST AND DEMONSTRATE ON@LINE 
ST"PAGE AND RETRIGVAL OF FORMATTED DATA BASED ON 
COMPLETE INTERNAL DESCRIPTIONS OF THE FILES, THE 
USE OF INTERNAL DESCRIPTIONS ALLOWS EACH USER (WHO 
NEED NOY BE A TRAINED PROGRAMMER) TO DEFINE, 
MODIFY, AND CRUSS@ASSOCIATE OATA FILES TO SUIT #'S 
PARTICULAR NEEGS, THE EXPERIMENTAL PROGRAM SYSTEM 
WAS IMPLERENTED Sy REMOTE USE CF THE COMPATIBLE 
TIMESSHARING SYSTEM (CTSS) FACILITIES OF 

PROJECT MAC AT THE MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY, (AUTHOR) (Ui 
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UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTE? 


CESCRIPTORS: ({®PROGRAMMING LANGVAGES, INSTRUCTION 
MANUALS) (WU) 
IOENTIFIERS: LISP, AN/SFSGO=32, ONeLINE SYSTEMS (u) 


THE COCUMENT 15 A SELFeTUTOR FOR LIS” 1,5 
PROGRAMMING, PARTICULARLY FOR ONwLINE O-32 LISP 

1,5, MATERIAL YS ORGANIZED ENTO CHAPTERS THAT, BY 
DISCUSSION AND EXAMPLE, PROGRESSIVELY EXPAND THE 
STUDENT'S UNDERSTANDING OF THE LANGUAGE ANDO ABILITY 
TO WRITE PROGRAMS IN THE LANGUAGE, A CAREFULLY 
SELECTED ANO GRADUATED SET OF EXERCISES FON USE ON} 
LIME 15 PROVIDE AS AN INTEGRAL PART OF EACH CHAPTER, 
COMPUTER@CHECKED ANSWERS FOR EACH EXERCISE ARE ALSO 
PROVIDED AS A SEPARATE APPENDIX, THE DOCUMENT IS 

NOY AN EXHAUSTIVE TAEATISE ON LISP 1,5, BUT, 

RATHER, A PRACTICAL PRIMER THAT PROVIDES THE SER {OUS 
STUDENT wITN A SOLTIO FOUNDATION FOR UNDERSTANDING THE 
PROGRAMMING LANGUAGE AND SYSTEM, WE MAY THEN 

EASILY SUPPLEMENT HIS KNOWLEDGE FROM OTHER SOURCES, 
(AUTHOR) (W) 
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UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTES 


OESCRIPTORSS (@PROGRAMMING LANGUAGES, COMMERCE), 
C@OPROGRAMMING( COMPUTERS), COMMERCE), THEORY, 
STATESOFmTHEMART REVIEWS, OATA PROCESSING 
LANGUAGES 

IDENTIFIERS; TIME SHARING (COMPUTERS), ON@LINE 
SYSTEMS, FILE SYRUCTURES, COLINGO, LUCIO LANGUAGE (UV) 


(VU) 


SuURVT%S SOME WORK OONE IN THE LAST FEW YEARS IN THE 
UNTTEO STATES, BOTH PRACTICAL AND THECRETICAL IN 
NATURE, LIKELY TO HaVE AN IMPACT ON PROGRAMMING 
PRACTICES FOR COMMERCIAL AND ADMINISTRATIVE PROGLEMS, 
TOPICS INCLUDE! NQNPROCEDURAL LANGUAGES, WHICH 
EMPHASIZE PRUALEM STATEMENT RATHER THAN PROBLEMe 
SOLVING PROCEOUREQ! GENERALIZED FILE PROCESSING 
SYSTEMS, wWeICH ENABLE PROGRAM TO BE DESCRIBED IN 
TERMS OF FILES ANQ REPORTS ANDO SMALL SETS OF 
RELATILELY POWERFUL FILEKEERING CPERATIONS} 

USEROR NTED, OwepINE SYSTEMS THAT ALLOW THE 
NONPROGMAMMER, SITTING AT A LOCAL OR REMOTE TERMINAL, 
TO RETRIEVE AND PROCESS DATA, (AUTHOR) iv) 
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PROJ! AFm 464) 
TASKS 464102 
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DESCRIPTORS: (@CONTEXT FREE GRAMMARS, DESIGN), 
SYNTAX, ANALYSIS, PROGRAMMING LANGUAGES, 

GRAMMARS { 
LOENTIFP TIERS: LIGSF, TREE DIAGPAMS{LINGUISTIZS), 


BACKUSNCRMAL FORM, ON|OLINE SYSTEMS ( 


A PROGRAM NAS BEEN DEVELOPED TO ASSIST AN ON@LINE 
USER IN THE MODTFICATICN ANG TESTING OF AN ARBITRARY 
CONTENTeRFREE PHRASES TRUCTURE GRAMMAR, COMMANDS 

ARE AVATL ABLE 70 THE USER PERMITTING MIM TO INSERT OR 
DELETE GRAMMAR RULES, DEFINE TEST STRINGS, OR ATTEMPT 
TO PARSE SPECIFIED TEST STFINGS AOCORGING TO THE 
CURRENT GRAMMAR, FURTHER COMMANDS GIVE TME USER 
EXTENSIVE CONTPOL CHER wra®y OUTPUT AND OIAGNCSTIC 
INFORMATION ME RECEIVES FROM THE PRAGRAM AND PROVIDE 
FACILITIES FOR TSOLATING AMD DIAGNOSING OTFFICULTIES 
Wr Tw THE GRAMMAR, CHE FERS TON FF Tee PROGRAM IS 
WRITTEN ENTIRELY IN CiGPM AND HENCE [5S AY ATL ABLE FOR 
USE ON ANY MACHINE FOM map tm kh CL SM PROCESSOR 

ExISTS AnD SUITABLE NOL INF acv€g§S [5S POSSIBLE, 

THES REPORT $5 a MEVIES' ON “8 4 PRE R PRESENTED at 


THE NATIONAL CONFEMENS EF 27 THE ABSOCIAT ION FAR 
COMPUTING MACHINERY Stet ah OD) SMES, 
AUGUS7, [9O$. Autre” t 
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SUPPLEMENTARY NOTE? PRESENTED AY THE ASS UCIATION FOR 
COMPUTING MACHINEMy, CONFERENCE ON PROGRAMMING 
LANGUAGES AND PRAGMATICS, SAN DIMAS, CALIF ,, AUG 
@-32 1965, MEPT, ON PROV, MAC, 


DESCRIPTORS: COPROGRAMMING (COMPUTERS) , 
SEMANTICS), (@SEMAWTICS, 
PROGRAMMING( COMMUTERS) ), REAL TIME, 
PROGRAMMING LANGUAGES, COMPUTER STORAGE DEVICES, 


INPUT*OUTPUT O€VICES {U) 
TOENTIFIERS: TIME SHARING( COMPUTERS), Mas 

PROJECT, ON@LINE S*STEMS, MULTIPLE ACCESS SYSTEM, 
FILESTRUCTURES, <ITQRaRCrwy, ALGOL (WV) 


THE SEMANTICS *RE DEFINED FOR A NUMBER OF META o@ 
IMSTRUCTIONS WNICy PERFORM OPERATIONS ESSENTIAL TO 
THE WRITING OF PRQGRAMS IN MULTIPROGRAHMED COMPUTER 
SYSTEMS, THESE MEYASINSTRUCTIONS RELATE TO ae 
PARALLEL PROCESSING, PROTECTION CF SEPARATE 
COMPUTATIONS, PROGRAM DEBLGGING, AND THE SHARING 

AMONG USERS OF FENORY SEUMENTS AND OTHER TOMPUTING 
CBVECTS, TE NAMEG OCF WHICH ANE ALERARCH  CALLY 
STRUCTURED, TRE LANGUAGE COPMISTICAYICS 

CONTEMPLATED 185 MLOWAY BETWEEN AN AGSEMBLY LANGUAGE 

AND AN ADVAN Y ALGEBRAIC LANGUAGE, (AUTHOR) (wu) 
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SUPPLEMENTARY NOTE? 


DESCRIPTORS: COPROGRAMMING( COMPUTERS) 
PROGRAMMING LANGUAGES), {(ePMOGMARMING LANGUAGES, 
DIG. TAL COMPUTERS), COMPILERS, DATA PROCESSING 
SYSTE™S, ALGEBRA 


(Ut 
LOENTIF TERNS: ON@eLINE SYSTEMS (U) 


s 


THE DEVEL OPrENT IS CESCRIBED ¢& NY ON@=LINE COMPUTER 
SYSTEM FOR SYMBOL MANIPULATIGN IN WHICH 4 USER CAN 
ARBITRARILY DEFINE SYMACLS AND RULZS FOR OPERATING 
WITH THESE SYMBOLS, AND TREN PNSTRUCT THE COMPUTER 
CN@LINE TO SELECTIVELY APPLY THE MULES, AT THE 

BasSiS OF THE SYSTEM [5S A SMALL SET OF FLEMENTARY 
SymeCy MaANIT@ UL AL’. v SPER ATORS wet Cn Can SF PROGRAMMES ’ 
ON@LINE TO CARMY CUT MONG (TMB LEK SYMBOLIC PROCESSES, 

To APPLICATION OF THE SYSTEM ~ 9 ALGEBMA 1S 
PRESENTED] TNE RESULTANT SYSTEM FORM AL GEBRALC Sy¥MBD, 
MANTPULC ATION ALLTRS “LD USER TO MAY E THE COMPUTES 
APP Y RULES CF KUGEBRA CNRLINE TO 
MATHEMATICAL EXPRESSIONS @n] Cw 
NATURAL FORM, FAULT ROR: 
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AD-631 94} 972 
MAND CORP ZANYA MONIC CALIF 
FUTURE COMPUTER TECHNOLOGY AND [7S [MPACT, (Wy 
MAR 66 30F WARE .W, Hy, 3 


REPT, NO, P3279, 
UNCLASSIFIED REPORT 
SUPPLEMENTARY NOTES 
DESCRIPTORS: (@GLQGiTaAL COMPUTERS, EFFECTIVENESS), 
AIR FORCE, BROGMAMMING COMPUTERS), HISTORY, 


SIMULATION, COMPUTER STORAGE DEVICES, MAGNETIC 
CORE STORAGE, INPUTOOUTPUT CEVICES, TEACHING 


MACHINES (UW) 
TOENTIFIERS! BREET CTION, TIME 
SHARING (COMPUTERS) (WU) 


COMPUTER POTENTIALS ARE GIVE™ AS TRE ABILITY (1) 

TO ENCODE INFORMATION IN TERMS OF NUMERIC SYMBOLS, 
(2) TO PARSE SENTENCES, DRAWING A PICTURE CF THE 
SENTENCE STRUCTURZ, OR TO PERFORM ALGEBRAIC 
MANIPULATION, (32) TO PROCESS SYMBOLIC PICTORIAL 

TNF ORMATION AND PECONSTRUCT A > i CTURE, AND (4) 

TO MODEL ANY SYSTEM, IDENTIFYING ITS VARIARLES aNd 
STATING THE RELATIONS BETWEEN TREM, IN TERMS OF A SET 
GF MATHEMATICAL MELATIONS, THE ATTRIBUTES OF THE 
COMPUTER, OR MORE PROPERLY THE INFCRMATION FROCESSOR, 
ARE GIVEN AS FOLLQWS, I7 IS THE MOST POWERFUL AND 
MOST FLEXIBLE TOO, EVER AVAILABLE YO MAN AND TO 
SOCIETY, IY 15 NOg a REPLACEMENT FOR MAN IN ANY 

LARGE awd ENCOMPAQSING SENSES IT WILL OISPLACE HIM 

IN MANY JOBS, BUT [TF ALSO WILL OF FER WHIM MANY NEW 
OPPORTUNITIES, THE COMPUTER wWwILi TOUCH MEN 

EVERWHERE 2° 0 IN EVERY WAY, ALMOST ON A MINUTE@TO= 
MINUTE BASIS, EVEQY MAN WILL COMMUNICATE THROUGH A 
COMPUTER WHATEVER HE DOES, I? WELL CHANGE AND 

RESHAPE HIS LIFE, MODIFY WIS CARZER, AND FORCE HIM TO 
ACCEPY A LIFE OF CONTINQVOUS CHANGE, (PAPER 

PRESENTED YO THE BOARD OF YRUSTEES OF THE RAND 

CORP, AND THE PROJECT RAND AIR FORCE 

AOVISOCY GROUP IN NOV 1965) (U) 


138 


UNCLASSIFIED 400328 


UNCLASSIF IES 
COC REPGRY BIBLIOGRAPHY SEARCH CONTRO. NO, £00326 
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SYSTEM DEVEL GBMENT CORP SENTA MONICA CALIF 

AN EMPITRICAL COMPARISON OF ONWLINE AND OFF OLINE 

DEBUGGING, CU) \ 
DESCRIPTIVE NOTE: PROFESSIONAL SAPER, 
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UNCLASSIFIED REPORT 
SUPPLEMENTARY NOTES 
DESCRIPTORS: COPROGRAMMING( COMPUTERS), 
CORRECTIONS), COMPUTER PERSONNEL, OPERATIGNS 


RECE ARCH, PERFORMANCE TESTS, TEE STUDIES, 
ALGEBRA, EQUATIONS, SIMULATION, SCRZQULING, 


MULTIPLE OPERATION, HUMAN ENGINEERING (Ud 
IDENTIFIERS! TIME SHARING( COMPUTERS; , ONeLINE 
SYSTEMS ,DEBUGGING(I COMPUTERS), CFFeLINE SYSTEMS CU} 


Yee EXPERIMENT COMPARED THE PROGRAM DEBUGGING 
(CHECKOUT) PERFORMANCE OF PROGRAMMERS USING A 
TIME*SHARING SYSTEM (TSS) WITH “HE DEBUGGING 
PERFORMANCE OF PROGRAMMERS USING A SIMULATED CLOSED 
SHOP, TWELVE PROGRAMMERS PARTICIPATED IN THE 

STUDY, EAC PROGRAMMER WaS GIVEN TWO PROBLEM 
STATEMENTS AND WAS ASKED TO WRITE A PROGRAM TO SCLVE 
Eathy, ONE PROGLE™M REQUIRED wg PROGRAM TO INTERPRET 

AND SOLwvec ALGEBRAIC EGUATIOCNS, THE OTHER PROBLEM 
REQUIRED & PROGRAM TO FIND TRE SINGLE PATH THROUGH A 
20 X 20 CELL MAZE REPRESENTED IN THE COMPUTER By A 
HOOWENTRY TABLE, SIX SCLUTIONS (PROGRAMS) TO 

EACK PROBLEM WERE DCBUGGED ON LINE USING TSS AND 

SyX WERE GCEBUGGED OFF LINE USING A SIMULATED CLOSED} 
SHCP SYSTEM WITH A&A DESKeTO=CESK YTURRAROUND TIME OF 
TwO HOURS, PERFORMANCE WAS MEASURED IN TERNS OF 

MAN HOURS TO DEBUG ANDO CENTRAL PROCESSOR TIME USEO IN 
DEBUGGING, PROGRAMMERS WHO OCEBUGGED THEIR 

ALGEBRAIC INTERPREYATION PROGRAMS ON LINE USED 
SLIGHYLY FEwiRk MAN HOURS AND ABOUT THREE TIMES AS 
MUCH CENTRAL PROCESSOR TIME AS OID FROGRAMMERS WHO 
DEBUGGED THESE PROGRAMS OFF LINE, PROGRAMMERS WHO 
DEBUGGED THEIR MAZE PROGRAMS ON LINE USED ABOUY JNE = 
THIRO AS MANY MAN FROURS AND SLIGHTLY MORE CENTRAL 
PROCESSOR TIME THAN THOSE WHS DEBUGGED THEIR MAZE 
PROGRAMS OFF LINE, (WU) 
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UNCLASSIF IEG REPORT 
AVAILABILITY? RANQ CORP, 17G0 MAIN ST,, SANTA 
MONICA, CALIF, 82,06, 
SUPPLEMENTARY NOTES 


CESCRIPTORS? (S8COMPUTERS, OMAN+MACHINE SYSTEMS), 
REAL TIME, DI GTTAL COMPUTERS, SPECIAL PURPOSE 
COMPUTERS, REMOTE @ONTROL SYSTEMS, SYSTEMS 
ENGINEERING 

IOENTIFIERSS JOSSEYORNNITAC OPEN SHOP 
SYSTEM) 


A STEP=BY<STEP DEMUNSTRATION OF YOSSerA SYSTEM 
QESIGNRED TO PROVIQE THE INOIVIOUAL SCIENTIST AND 
ENGINEER WITH A PERSONAL COMPUTATIONAL SERVICE 
IMMEDIATELY AVAILABLE, WHENEVER REQUIRED, IN HIS OWN 
WORKING ENVIRONMENT, THE OTSTINGUISHING FEATURES 
OF yOoSS ARE: MOBILE CONSOLES EQUIPPED WITH 
ELECTRIC TYPEWRITERS FOR INPUT AND OUTPUTS HIGHLY 
READABLE AND POWEQGFUL LANGUAGE FOR NUMERIC 
COMPUTATIONS ENGLISH CAPITALIZATION, SPELLING, AND 
PUNCTUATION RULES} EASY EDITING! GUICK RESPONSES 
EXACT INPUTS FAMIL EAR DECIMAL ARITHMETIC; EXACT 
OUTPUTS AND REPORYeQUALITY FORMATTED OUTPUT, THE 
INTIMATE INTERACTION BETWEEN MAN AND MACHINE PERMITS 
THE YOSS USER TO GKXERCISE JUDGMENT CONTINUALLY 
DURING THE COURSE OF COMPUTATION, CHANGING AND 
MOOSFYING TRE PROGEQURE AS HE WISHES, THIS IS ONE 
OF YHE UNIQUE ASPECTS THAT OCISTINGUISHES vOSS FROM 
OTHER SYSTEMS AND HAS LEO TO ITS ENTHUSIASTIC 
ADOPTION SY THE RAND STAFF, THIS TALK WAS 
PRESENTED TO THE ELEVENTH &NNUAL DATA 

PROCESSING CONFERENCE AY THE UNIVERSITY OF 

ALABAMA BIRMINGHAM CENTER ON 4 MAY 1966, 

(AUTHOR) 
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SYSTEMS 
LOENTIF TIERS; TIME SHARING( COMPUTERS), JG_L, 
CONSORT 


THE REPORT OESCRIBES THE RESULTS OF A STUDY OF WAR 
GAMING USING ON@=LINE INTERACTION BETWEEN MAN AND 
COMPUTER, THE STUDY CONCLUCES THAT ANALYSIS AND 

WAR GAMING CAPABILITIES CAN BE INCREASED 
SIGNIFICANTLY USING A TIME =SHARING COMPUTER SYSTEM 
WITH APPROPRIATE SOS TWARE AND REMOTESACCESS 
TERMINALS. A SYSTEM CONCEPT CaLL€O CONSORT 
CCONVERSATTONAL SYSTEM WITH ON@LINE REMOTE 
TERMINALS) F585 DESCTCR,BEO, AND SPECIFICATIONS ARE 
GIVEN FOR & USER@ORIENTED, CONVERSATIONAL LANGUAGE, 
JOSLs WHICH $S DESIGNED SPECIFICALLY FOR SIMULATION 
ANDO ANALYSIS APPLICATIONS, CONEORT INCLUDES AN 
AUTOMATED DATA LIBRARY, COMPUTER PROGRAMMING 
MANAGEMENT FPEATURES, AND THE CAPABILITY TO OPERATE 
COMPUTER PROGRAMS WRITTEN IN LANGUAGES OTHER THAN 
JOSLs COMPUTER=AIDEO MANUAL GAMING USING CONSORT 

1S DESCRIBED, (AUTHOR) 
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PEST 
USER ACCESS YO AN EDITOR AND AN ASSEMBLER ON 
PHOENIX, A COMPUT. 2 CEVELO®ED BY THE MITRE 
CORPORATION, PEST ALLGWS THE USER TO ENTER, 
ASSEMBLE, LOAD, CEBUG, 
PROGRAM, (AUTHOR, 
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PERFORMANCE (HUMAN) }, PERFORMANCE TESTS, 


MANPOWER STUSTES ty) 
IDENTIFIERS: ON@=LINE SYSTEMS, DFFOELINE 
SYSTEMS (Wu) 


TWO EXPLORATORY EXPERIMENTS COMPARED OE BUGGING 
PERFORMANCE OF PROGRAMERS WORKING UNDER CONDITIONS OF 
ONLINE AND OFFLINE ACCESS TO A COMPUTER, THESE ARE 
THE FIRS* KNOWN STUDIES MEASURING THE PERFORMANCE OF 
PROGRAMERS UNDER CAONTROLLED CONDITIONS FOR STANDARC 
TASKS, STATISTICALL: SIGNIFICANT PEGULTS INO'CAYEO 
SUBSTANTIALLY FASTER DEBUGGING UNDER CNLINE 
CONDITIONS IN BOTH STUOTES, THE RESULTS WERE 
AMBIGUCUS FOR CENTRM4L PROCESSC® TIME=-ONE STLODY 
SHOWED LESS COMPUTER TIME FOR SESUGGING, AND THE 
OTHER SHOWED MORE TIME IN THE ONLINE MOCOE, PER HAFS 
THE MOST [MPORTANT PRACTICAL FINDING, CoO RSHADSMING 
ONLINESOFFLINE OFFFERENCES, INVOLVES THE LARGE AND 
STRIKING INOTVIDUSL DIFFERENCES FN PROGRAMER 
PERFORMANCE, ATTEMPTS WERE MADE TO RELATE OBSERVED 
tNOTVEOUaL OLEF ERENCES TO CBVECTIVE MEASURES OF 
PROGRAMER EXPERTENCE AND PROFICIENCY THR SUGH 
FACTORIAL TECHNIQUES, IN LINE wires THE EXPLORATORY 
OBVECTIVES OF THESE STUDIES. METHODOLOGICAL BRCALEMS 
ENCOUNTERED IN DESIGNING AND CONDUCTING YHESE TYRES 
Or EXPERIMENTS ARE OTSCRIBES, LIMITATIONS OF THE 
FINDINGS ARE POINTED OUT, HYPOTHESES AME PRESENTED TO 
ACCOUNY £OR RESULTS, AND SUGCESTICNS ARE “SDE FOR 
FURTHER RESEARCH, (AUTHOR: fu 
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MASSACHUSETTS INST OF TECH CAMBRIDGE 
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GROUP THEORY, (U3 
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SMARING, REAL TIME, THESES (uy 
LOENTIF TIERS: ADEPT, MULTIPLE ACCESS SYSTEM, ON] 

LINE SYSTEMS, MNEURISTIC PROGRAM (UW) 


A COMPUTER PROGRAM, NAMED ADEPT (A DISTINCTLY 
EMPIRICAL PROVER gF YHEORENS), nAS BEEN 

WRITTEN WHICH PROVES THEOREMS TAKEN FROM THE ABSTRACT 
THER Y OF CROUMS, TTS ORGANIZATION 15 BASICALLY 
MEURTSTIC, INCONPORATING MANY CF THE TECANIQUES CF 
TWE SUMAN MATHEMATICIAN IN A TNATUR ALS WAY THIS 
PROGRAM HAS PROVED ALMOST 100 THEOREMS, AS WELL AS 
SERVING AS A VEHICLE FOR TESTING 4ND EVALUATING 

SPECT ALL-PURPOSE HEURISTICS, A DETAILED DESCRIPTION 

OF THE PROGRAM 1S SUPPLEMENTED BY ACCOUNTS OF ITS 
PEMFOAMANCE SN A NUMBER OF THEOREMS, THUS PROVIDING 
MANSY TNGTGMTS (NTQ THE PARTE CULAR FROBLEMS [NAERENT 
IN TME DESIGN SF A RPROCEDVRE CAPAALE OF PROVING A 
VARIETY OF THE CRMENS FROM THIS DOMAIN, SUGGESTIONS 
HAVE BEEN FORMULATED Fam FURT HME? EFFORTS ALONG THESE 
LINES, AND COMPARMTGONS WITH RELATED wORu PREVIOUSLY 
REPORTED IN THE LP TERAT URE HAVE BEEN MADE, 
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PROGRAMMING( COMPUTERS) 

TOENTIFIERS: EOITOR | PROGRAM. ON@LINE 
SYSTEMS 

E0ITOR 3; $5 AN ONOLINE PROGRAM WITHIN THE 


INIVT TAL 
PHOENIX COMPUTER SOFTWARE SYSTEM WHICH ENABLES THE 


SYSTEM USER TO CREATE, DESTROY, 
COLLECTION OF SYHBOLIC DATA, ORGANIZED aS FILES, 
THE ACTIONS OF EDITOR { ARE UGEReCONTROVLED 8Y 
MEANS OF & ONE@PASS ASSEMBLER, (AUTHOR? 
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Ty 1S USUALLY A L@NG AND ARDUOUS TASK TO FIND 
CHINESE CHARACTERG IN A DICTIONARY BECAUSE THE 
CMARACTERS HAVE NQ NATURAL ORDERING, {> CROER TO 
DEMONSTRATE THE FEASIBILITY OF AUTOMATING THIS 
PROCEDURE, A COMPUTER PROGRAM WAS DFVELOPED FOR 
CATALOGING AND REYRIEVING RELATED GROUPS OF CHINESE 
CHARACTERS, THE PgCGRAM IS WRITTEN JN 18M 300 
ASSEMBLY LANGUAGE AND RUNS ON AN 18M 3860/7 

KOOEL 4O, [7 MAKE§ USE OF MUCH OF THE SOFTWARE 

AND TECHNIQUES DEVELOPED FOR THE GRAiL PROVECT, 

TME INPUT OEVICE ¢- A TABLETS THE OUTPUT DEVICE 15 
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CESCRIFTORS: (@PROGRAMMING LANGUAGES, REVIEWS), 

(©OATA PROCESSING SYSTEMS, MEVIEWS!), 

C@OCOMPUTERS, MEVIENS) , MAN@=MACRINE SYSTEMS, 
COMMUNTCATION SYSTEMS, LANGUAGE, LINGUISTICS, 

NETWORKS, COMPILERS, TIME SHARING pu) 
IDENTIFIERS: Lise (u? 


PROVECTS COVERES IN TE REPCR1 INCL UCE! 
PROGRAMMING LANGUAGE DEVELOPMENT, “ane 

MRCMINE COMMUNICATION, DaTa Bast SYSTEMS, 

COMPUTER NETMORKS., AND CANGUAGE PROCESSING 
RESEARCH, A SUMMARY OF THE PROFESSIONAL 

ACTIVITIES OF THE STAFF FOR THE FAS™ Sty MONTHS 15 
(NCLVOEC, 
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THE MEPORT DESCRIBES A COMPUTER PROGRAM TraT 
DEMONSTRATES ONE APPROACH TO THE PROBLEM UF RELATING 
QUESTIONS, POSED IN A LIMITED SUBSET oF ENGLISH, TO 
A SET OF FACTS STQRED {N AN ON@LINE CATA ®ASE, THE 
PROGRAM, CALLED CONVERSE, 15 CESIGNE™ TCO USE AN 
EXISTING OATA MANAGEMEN? SYSTEM, TO PROVIDE ANSWERS 
TO QUESTIONS, WHERE POSSIBLE, CONVERSE 

TRANSLATES AN ENGL ITS OLcSTION INTO ONE OR MORE 
FILE+SEARCHING PROCEDURES, IF COMPLETE TRANSLATION 
TS NOT PISSIOLE, THE PROGRAM PROVIDES &A CSE® witty 
TNF ORMATION THAT MAY MEL P WIM TN DEFINING NEw TERMS 
OR REPHRASING HIS QUESTION INTO ACCEPTABLE ENGLISH 
TERMS, COUVERSE AECEM TS GENERIC OF BRIBNSING TYPES 

ORF QEESTICONS THAT ASK FOR [NFORMATION ABOUT "ME DATA 
BASE AS WELL AS OVESTIONS CF A MORE SPEC TRFiIC NATION E, 
TMF VRANSL ATION PROCEDURE 15 BASED ON A GENERATIVE 
MODE. OF SYNTAX Amo SEMANTICS THAT 16 COMPRENENSIVE 
ENGUGM TO AUTOMATE CALL Y RESOLVE SOMF FORMS oF 
SYNTACTIC AND SEMANTIC AMBIGL ITY, aA DEFINITION OF 


"FACT LE INTRODUCED TO MELFP SPECI Y SE -aNTIC 
ASSGTIATIONS BETMEEN QVESTIONS AND DATA VaccEsS, A 
SECTLCNARMY AND A GERITES OF SYNTACTIC, SEMANTIC 4. 


INTERPRETATION, AND QUERY CONSTRUCTION MULES Loe 
CONSTITUTE A FILE OF INTERPRETIVE DATA treat 15 VC EED : 
BY THE PROGRAM TN EFFECTING QUESTIONS TOCQLERY 

TRANSLATION, taut yO?) Cui 
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ENVIRONMENT Tu AN OF FICHE OCR GRAPNI CK MANNER, [TF A 
Ty B@ICYTURE OF & SCENE 15 TRANSFORMED INTO A 

Sy™BccI¢c SE’ IRIPTION OCF POINTS AND CINFES, OR 
SURFACES, YRIS THESIS SESTRIBES SEVERAL PRCGRAMS, 
WRITTEN PN TRE LANGUAGE CONVERT, FSR ehalrYr7ING SUCH 
DESCRIPTIONS ITN ORDER TC RECOGNIZE, OLFEERENT TATE, 
ANDO ISENTIFY DESIRED OMSECTS Of CLASSES GF SBUECTS GN 
A SCENE, EX aMPL£S ARE GIVEN ACM CASE 

PMmMcP TANT RESTRICTIONS AND SUPSTRBITLING RE? 
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PROCESSING SYSTENS), SVBRGUTINES, YImME SHARING, 
ERROTS, TNPUTWOUTPUT DEVICES, PROGRAMMING 
LANGUAGES, MAN@ MACHINE SYSTEMS, CONTROL SEQUENCES, 
OTSPLAY SYSTEMS 

IOENTIFIERSS DISPLAY TRAN, ON@=LINE SYSTEMS, {8H 
360/49, FORTRAM TV 


THE <7° RT GESCRIBES AN EXPERIMENTAL TIME+SHARED 
SVSYEM CALLED OL SBLAYTTRAN,. THE DISPLAYTREN 

SYSTEM ALLOWS PRPC GRAMMERS YO CONSTRUCT AND DEBUG 
FORTRAN TV PROGRAMS IN AN ONGLINE CONVERSATIONAL 
MANNER, }T PROVIDES IMMEDIATE RESPONSE TO SYHMTAX 
ERRORS AND CONTAINS A WOST OF SOUPTE Ln (GUAGE CEBUG 
ATOS TA ASSIST PREGRAMMERS ITN FINDING ERRORS IN 
PROGRAM LOGIC OR SENAS 7° °S, ANALYSTS WILL BE ABLE 
TO COMMUNICATE WIlEH APPLICATION FROGRAMS (PREPARED 
USING THE SYSTEM) OVRING THEIR EXECUTION, INPUT 

TO AND OUTPUT FROM + PPLICATION PROGRAMS CAN BE IN A 
GRAPHICAL AND/OR TABULAR FORM, DISPLAYTRAN [5 
OPERATIONAL ON AN TBM 360/40 COMPUTER, i NIS 

TIME =$SNARDO SySTEm ORIVES ONE REMOTE TERM'NAL AND 
CONCURRENTLY EXC TYTES ONE BACKGROUND PROGRAM, THE 
REMOTE TERMINAL CONSISTS OF AN IBM 2250 DISPLAY, & 
SLOW SPEED PRINTE® AND A FUNCTION KEYBOARD, A THO 
TERMINAL SYSTEM LG EXPECTED TO SE AVAILABLE DURING 
THE FALL OF ‘967, THIS MANUAL PROVISES THE 
INFORMATION NECES§ARY TO USE THE OS SPLAYTRAN 
SYSTEM, IT CONTAINS A DESCRIPTION OF THE COMMAND 
LANGUAGE (USEA/SYS TEM COMMUNICATION LANGUAGE), 

THE FORYRAN Iv LANGUAGE, AnD THE HARDWARE 
CONFIGURATION OF THE SYSTEM, (AUTHOR) 
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COMPUTERS), COMPUTER STORAGE CEVICES, 
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TIME SHARING, DATA PROCESSING SYSTEMS ius 
IOENTIF TIERS: LES®, SSS FXO COMPUTER, LIST 

PROCESSING, ONeLINE SYSTEMS cu) 


TeE REPORT OESCRIBES THE LISP SYSTEM IMPLEMENTED 

AT BBN ON THE SOS FHC COMPUTER, THIS LISF 

1S AN UPWARD COMPATIBLE EXTENSICN OF LISP 1,5 FOR 

THE 188 70990, WITH A NUMBER CF NEW FFATURES WHICK 
MAKE [TT wORK WELL AS AN ON@=LINE LANGUAGE, THESE 

NEW FEATGRES INCLUDE TRACING, AND CONDITIONAL 
SREAKPOINTS IN FUNCTIONS FOR DEEUGGING AND A 
SOPHISTICATED LISP ORTENTED EDS TOR, YHE BBN 

940 LISP® SYSTEM WAS A LARGE MEMORY STORE 
(APPROXIMATELY 50,000 FREE wORDS) UTILIZING 

SPECTAL PAGING TECHNIQUES FOR a ORUM TO PROVICE 
REASONAB' E COMPUTAYION TIMES, THE SYSTEM INCLUDES 
BOTM AN INTERPRETER. A FULLY COMPATIBLE COMPILER, ANDO 
AN ASSEMBLY LANGUAGE FACSTLITY FOR INSERTING MACHINE 
CODE SUBROUTINES, CAUTHOR) (u) 
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CONTROL), PUNCHED CARDS, FLOW CHARTING, 

SUBROUTINES, PREDIGTIONS, SCHEDULING (U) 
TOENTIFIERSS ONe LINE SYSTEMS (V) 


AN JNVENTORY CONTROL PROGRAM HAS BEFN DEVISED FOR 

THE 186 7O@O COMPUTER TO MEET THE REQUIREMENTS OF A 
SMALL FLECTAONIC SYSTEM DEVELOPMENT GROUP, THE 

SYSTEM PRESENTLY YSES PUNCH CARD L'PUT FOR CONTRIL 
INFCRMATION, SUT 15 ADAPTABLE TO OGNeLINE OPERATION IN 
MULTIPLE ACCESS SYSTEMS, THE INVENTORY SYSTEM 

KEEPS A RECORD OF THE PRESENT STOCK OF A NUMBER OF 
ITEMS, ANDO RECORCG ALL ORDERS AND RESERVATIC.S FOR 
THE ITENS, ON THE BASIS GCF THESE ORDERS AND 
RESERVATIONS, THE SYSTEM PREDICTS FUTURE QUANTITIES 
OF THE {TENS AND WARMNS WHEN AN ITEM REACHES A 
CRITICAL LEVEL. THIS SYSTEM SHOULD 8£ GENERALLY 
YSEFUL TO ACTIVITIES REQUIRING A CONTINUING STOCK OF 
A MODERATE NUMBER OF OISTINCT STEMS, (AUTHOR) (Us 
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ALGEBRA), ALGORITHMS, THESES, TIME SHARING, 

SUBROUTINES, REAL TIME, THEOREMS, COMPUTER 

PROGRAMS cu) erereE 
TOENTIFIERS! MAC PROJECT, ON@=LINE SYSTEMS, ata 
FAMOYS iu) iu) Sik 


FAMOV 1S AN UNeLINE SYSTEM FOR THE MANIPULATIGN OF 
LINGUISTIC FORMS, ALTHOUSE THESE F MS CAN HAVE 

QUITE ARBITRARY INTERPRETATIONS, toe STANDARD 
INTERPRETATION 15 TWAT THEY ARE ALGEBRAIC 
EXPRESSIONS, FAMOUS ALLOWS ITS ‘ALGEBRAIC 
EXPRESSIONS' TO INCLUCE ARBITRARY FUNCTIONS WRICH MAY 
OR MAY NOT BE DEFINED, IN TeI§ WAY, “Cuul&R NON@ 
ALGEBRAIC CONSIRUCTIONS MAY BE CO. CEALED AS ARGUMENTS 
OF AD HKOC FUNCTIONS, RULES oF | -CAL CHANGE ARI THE 
“EART OF FAMOUS, AND SUPPLIS™ BY THE USER, USING 
THESE RULES, FAMOUS LOOKS AT AN ALGEBRAIC 
MANIPULATION AS A SERIES SS Lac aL CHANGES, THE 
CENTRALITY OF PROKXIMIT! [RR ¢RMOUS WAS ORGINALLY 
PROMPTED BY GeTHEORY, WHEIC! MIGKRY BE ALLED THE 

STUDY OF PROXIMITY, THE PRESENTAYION (N CHAPTER 

i1 1S COMPLETE, BUT {fT HAS RATHER A COOKBOOK TONE. 
CHAPTER LIT 215 A MORE REFLECTIVE ATYEMPT 30 
DEFINE THE POWER AND NATURE OF THE SYSTEM, eon 
ALGEBRAIC "SIMPLIFICATION' HAS BEEN A BENCHMARK OF in ea 
ALGEBRAIC MANIPULATORS, ANO IF IS OFS5SCUSSED IN 

CHAPTER IV, A MORE NOVEL APPLICATION, THAT OF 

LIMIT PROBLEMS, IS DISCUSSED IN CHAPTER y, 

FINALLY, CHAPTER VI CONSISTS OF MISCELLANEGUS 

REMARKS aBOuT POSSIBLE AND IMPOSSIBLE LINES OF 

FURTHER wORK, (CAUTHOR) (U) 
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LARGE COMPUTER PROGRAM HAS BEEN DEVELOPED YO AIO 


APPLIED MATHEMATICIANS IN THE SOLUTION OF PROBLENS 


NON=NUMERICAL ANALYSIS WHICH INVOLVE TEDIOUS 
MANIPULATIONS OF MAYHEMATICAL EXPRESSIONS, YHE 


IN 


MATHEMATICIAN USts TYPED COMMANDS AND A LIGHT PEN TO 


DIRECT YHE COMPUTER IN THE APPLICATION OF 
MATMEMATICAL TRANSFORMATIONS] THE INTERMEDIATE 


RESULTS ARE OSSPLAYED IN STANDARD TEXTBOOK FORMAT $06 
THAT THE SYSTEM USER CAN DECIOE THE NEXY STEP IN Trt 

PROBLEM SOLUTION, THREE PROBLEMS SELECTED FROM THE 
LITERATURE HAVE BEEN SOLVED 70 ILLUSTRATE THE USE OF 


THE SYSTEM, A DETAILED ANALYSIS OF TRE PROBALEMS 


OF 


INPUY, TRANSFORMATION, ANDO DISPLAY OF MATHEMATICAL 


EXPRESSIONS 15 ALYO PRESENTEG, (AUTHOR) 
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TwE MONITOR [5 THAT PART OF TRE JOSS SYSTEM 

PROGRAM THAT ACTS AS THE SUPERVISORY UNIT oF THE 
JOSS MACHINE, A MAJOR FUNCTION OF THE MONITOR IS 
THE GATHERING OF DATA FOR REVENUE ACCOUNTING &ND 
PMODOUCING PERFORMANCE MERSURES OF THE SYSTEM AND 
USERS, THE PRESENT MEMORANDUM INCLUGES DETAILED 
CESCRIPTIONS OF THE DATA GATKERING PROCESSES FO® 
ACCOUNTING AND PERFOSMANCE MEASUREMENT, TOGETHER 
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Yur FARADA [NFORMATION PROCE SING AND 

PRESENTATION STUDY DESCAIIBED HEREIN PRESENTS TRE 
SUMMARIZED RESULTS OF A PROGRaM TO OFYEL OP 
ENGINEERING AND ST4TISTICAL TECHNIQUES FOR ANALYZING 
FaM@adak PARRY FATL UNE SBPATE DATA AND PROVIDING 
OESCT*IPTIVE STATISTICS, AND TCO DEVEL OP A COMPLTER I ZE0 
INFORMAT  ONePROCESSING ANG PREGSEVTAYTION SYSTEM THA?P 
WOULD INCORPORATE TRE STATISTICAL TECHNIGUES 
DEVELOPED, THE DETAILS CF THE GTUDY AME PRESENTED 

TN FCUR VOLUMES, FOLUME | OBL OY AND ANAL? SES' 
OESCRIBES THE ANALY*SES, @ESULTS, CONCLUSIONS, AND 
BECOMMENQATLONS BASED CN TRE GTO, VOLUME 2 
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PRCCEDURE FOR USING THEM, ist 
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CONTRACTS Ni23(02798)~St87OA( KN?) 
MONIT TOMS 1oEP? 347,486,900, 90-k} 40] 


UNCLASSIFIED RE* ORT 
AVALTLABILITY!S PUBLIS £O IN COPYRIGHTED 
JOURNAL, 
SUPPLEMENTARY NOTE! SFE ALSO vOLURPE 3}, AD=660 285! AND 
VOLUME 3, ADwb60 253, 


CESCRIPTORS: (COREL LABILITY, @eSTATISTICAL 

ANALYSIS), (@SAMPLING, MELT AAILITYD, 

LOeCOMPUTER PROGRAMG, STATISTICAL ANALYSIS), 

Flow CHARTING, SUBROUTINES, DATA PROCESSING 

SYSTE™S (WU) 
IDENTIFIERS; FARARA, ON@jLINE SYSTEME CU) 


THIS VOLUME DESCRIBES IN OF TAIL THE SET OF COMPUTER 
PROGRAMS (FALLED FHE FARADS SYSTEM) DEVELOPED 

TO PERFORM THE [NFORMATION@PROCESS NG AND 
PRESENTATION SYSTEM CSUECTIVES PRESENTED TN TRE 
COMPANION VOLUME | 'STUDY AND ANALYSES, ' 

DETAILED SYSTEM AWD TASEK BLOCK CIT AGRAMS AND FLOW 
CHARTS AME PRESENTED, THESE BLOCK DIAGRAMS AND 
CHARTS, COGETHER @ITH THE DETAILED CESCRIPTION GIVEN 
FOR EACH TASK, PROVIOE THE VSER wT TH ALL THE 
INFORMATION NECESGARY FO LSE OR MODTFY THE PAL GCRAMS 
OF THE COMMPCTER SYSTEM, lea 
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FeRadDa THFORMATION PROTESSING AND PRESENTATION STYODY, 
VOLGME 3, CRPERATORS MANUAL, (a3 
AUG a6 eeF 
REPT, NO, CaTRNY HOSS 
CONTRACT? N123:6€7371-§!870a( xX, 
MONITOR: 1cee a7, 40, 06. 8055 Ok 


SNCLASSIF IED REPORT? 
AYATLABICIT YS POBUISHED TN COoevRT cMTEC 
JOURNAL, 
SUPPLEMENTARY NOTED SEE * SO woUUME ,, Aste bebo 28) ANG 


VOLUME >, ADwb6e0 252, 


DF LC RIP TORS) C@RE CT aa? Tog GOA TS hE ea 
ANALYSIS), (eSaMPlLING, Mil aati tty, i enarvya 
PROCESSING SYSTE™S, INSTRLOT EIN MANS ALSH, LNB TS 
Sereut Sevi crs, CPSP lay FY STEMS, FLOW CHARTING 7) 
TOENTIF SERS: FAVALTA, TNR LINE Sy grinee tad 
TeIS WOr GE 1S AN CWPER ATOR G Mas CAL GIVING DETALLES 
STEP H-BYH-STEF SPER ATING TNSTRLIC TIONG FOR RUNNING THE 
FARMACR COMPLTERM SYSTEM CN THF TBM 546 AND TOON 
OPer Nay CaMPuIEaSe THE Fatare PRS CESS ING 
ROCTINES CAN BE STOPPED ANT STARTED AFTER ANY OF THe 
COMPONENT PROGRAMS EY REFERRING FO THE CLEARLY 
LAMELED SPERATING THOTRLOTI ING, ie? 
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oNr, CONTROL S¥STEMG, SUBRCLTINES, 
TeO uth © CEVICES, DATA STCRACE SYSTEMS, 
RAMMING EL CMP TERS | 
IF ier: ADAM SYSTEM, ONeLINE SYSTERS 
MEP SOY SUMMARIZES THE INTERNAL OPERATION OF TH 
mw $¥S,E™ iT DESCRIBES "RE ORUINIZATION OF 
S THE SYSYTE™ ROLTINES, APRPENSIY | 
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RAND CORP SANTA MONICA CALIF 
JOSS LANGUAGE, (U3 
AUG 6? 33P BRYAN,G, E, iSMITR,G, W, 


H 
REPT, NO, RM=aS37 PAF 
CONTRACTS F-44b2Cw Hz ae C=004S 


UMNCLASSIF {EQ REPORT 


CESCRIPTORS} CO9FFOGRAMMING LANGUAGES, INSTRUCTION 
MANUALS), TIME TRARING, MANOMACHINE SYSTEMS, 
PROBLEM SOLVING iv, 
TOENTIF TER: w9S5, ONWLINE SYSTEMS iV) 


THIS [5 & JOSS USER'S PORTFOLIO CONTAINING TMAREE 
BRIEF AEFLRENCE SUMMARIES GCF THE ACTIONS THAT CaN BE 
REQUESTED OF GOSS AND OF * +E LANGUAGE FOR 

REGUESTING THESE atcYTiGNS, THE SUMMARIES ARE 

PRESENTEO EN VARYING FORMATS TO SUIT FRE USER'S 
CONVENIENCE; A PMET@SIZE SBCCK FOR FERSONAL USE 
(POCKET PRPECIS. ; Bg PPL}, & LARGER AND MORE 

COMPLETE PIECE FOR DESK=TOP TR CONSOLE USE (APE acy 
AND PRECIS, 23 ®,), ANG A POSTER=-SIZE SUMMARY 

FOR THE BULLETIN BOARD (POSTER PMECIS, 3} Pyiy 

THE PRECIS DEMONSTRATE TRA THE LANGUAGE PROVIDED 

FOR JOSS JTS TERSE, UNAMBIGUOUS, ANG READABLE, 
STRISSING FAMILIAR ENGL ISM TERMINOLOGY AND 
PUNCTUATION AND USE, THE SPEED AND FASE OF 
INTERACTION BETWEEN VOSS AND THE USER, THE 

SIMPLICITY QF YrHE LANGUAGE, THE USE OF FAMILIAR 
DECIMAL ARITHMETIC, AND JOSS'S PRECISE ERROR ANG 
SYTatvc” REPORTING COMBINE To ALLOW MOST PROBLEMS YO BE 
SOLVE™ BY AN UNDEFSTANDING OF THE PROBLEM AT MAND AND 


A LIST OF JOSS COMMANDS AND FUNCTIONS, (Ui 
Y2 
UNCLASSIFIED 400328 


UNCLASSIFIZA 
DOC REPORT BIRALIOGRAPHY SEARCH CONTROL NO, 460328 


AD-o66! 273 G/e2 
My TRE CORP BEDFORD ASS 
EVALUATION OF ADAM AN ADVANCED DATA MANAGEMENT 
Sysrem, 
AWG 6? &BF GILDEA,R, A, Sy 5 
NEPT, MO, MT Rea? 
CONTRACTS AF $9762861)2£165 
PRO YQ! Sie 


MONTTOR: Ewe) TRe67?-130 


DESCRIPTORS: COCATA PROCESSING SYSTEMS, 
DESIGN}, DATA STORAGE SYSTEMS, DOCUMENTATION, 
PROGRAMMING LANGUAGES, MAGNETIC CORE STORAGE, 
PROGRAMPING( COMPUTERS), ALR FORCE PERSONNEL cu) 
IDENTIFIERS: ADAM SYSTEM, FYALUATION, COMPUTER 
SOFT AHARE, ONeLINE SYSTEMS, MULTIPROGRAMMING tu) 


THE REPORT EVALUATES THE ACAM PROVECY (aOVANCED 

CATA MANAGEMENT SYSTEM}, [7S PRODUCTS, 

APPLICA 'ONS, AND SOME CF 17S ACTIVITIES, WHITH WERE 
PART OF A LARGER PROVECT ENTITLED “NFORMATION 
SYSTEMS TOOLS AND SOFTWARE YECHNIQUES, THE 

KNOWLEDGE AND CONCLUSIONS CONTAINED HEREIN ARE 
INTENDEO FOR AIR FORCE &END CTHER PERSONNEL WHO 
EITRER ARE SYS7EMS PROGRAMMERS OR HAVE HAD A BRIEF 
TECHNICAL GRIENTATION IN INFORMATICN PROCESSING 
SYSTEMS, AND ARE INTERESTED [TN THE MANAGEMENT AND 
PROCUCTION OF SOFTWARE TCOLS5, THERE ARE DETAILED 
EVALUATIONS CF DOCUME.. TATION ANDO CERBUGGING 
FRCILITIES, SYSTEM LANGUAGES AND LANGUAGE 
MANIPULATORS, DATA STRUCTURES AND MEMORY ALLOCATINS, 
BOTN THE DESIGN AND IMPLEMENTATION OF PARTS CF THE 
SYSTEM, AS wELL AS THE ENTIRE SYSTEM ARE DISCUSSED, 
CAUTHOR) (U) 
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UNCLASSIFIED 
DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NG, s 00328 


AD=661 539 72 
R&ND CORP SANTA MGNICA CALIF 
JOSS! CENTRAL PROCESSING ROUTINES, (WU) 
AUG 6? 18ar SMITH, w, t 
REPT, NO, NM=5279=pR 
CONTRAC 7S Fu b20mbz~-C~0045 


UNCLASSIFIED REPORT 


OESTRIPTORS! i®TIME SHARING, DATA PROCESSING 

SYSTEMS), (@ePROGRABMING (COMPUTERS) , 

INSTRUCTION MANUAL S!, SUBROUTINES, FLOW 

CHARTING, MAN@MACHINE SYSTEMS, PROGRAMMING 

LANGUAGES tu) 
TOENFTIFIERS: JOSS, CNeLINE SYSTEMS (Ui 


THIS 1S A REFERENCE GUIDE FOR JOSS USERS TS 

{) TRE LANGUAGE YSED FOR COUCHING INSTRUCTIONS 

TO yOSS; (2) VOSS'S RESFONSES TO 

INSTRUCTIONSS (3) THE COLLECTION OF MACHINE] 

LANCJAGE ROUTINES (IN JOSE'S CENTRAL CGMPUTER) 
RESPONSIBLE FOR INTERPRETING AND RESPONDING TO 
INSTRUCTICGNS? AND :4) THE DETAILS ANO DECISIONS 

THAT SLL ATEPALLY TNFLUENCED THE LANGUAGE AND THE 
DESIGN AND IMPLEMENTATION OF THE ROUTINES, TRE 

MYRT43 DETAILCE OF TOTAL SYSTEM DESIGN ARE GIVEN 
CONSTANT EXPOSURE, AND PARTICULAR EMPHASIS 15 PLACED 
ON THE DELICATE BALANCE AND SYMBIOSIS THAY MUST EXIST 
AMONG SYSTEM, RANGUAGE, COMPUTER, AND ROUTINES AND ON 
TRE PERVASIVE EFFECTS OF EACH COMPONENT ON THE 
OTHERS, THE MATERIAL 15 PRESENTED IN A NARRATIVE 
FORK, AUGMENTED By FLOWWCHART REPRESENTATIONS OF MOST 
OF THE PFINCIPAL QOUYINES, AND IS IN PART DESIGNED TO 
SERVE AS PROLEGCMENA YO THE ANNOTATED MACHINE© 
LANGUAGE LISTINGS OF THE ROUTINES (COPIES OF WHICH 
ARE OBTAINABLE FRQM RAND), (AUTHOR) (VU) 
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SDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, £00328 


AD~66) $581 9/2 
RAND CORE SANTA MONTCA CALIF 
THE COMPUTER IN YOUR FUTURE, ie 
nO Vv 67 4@P WARE W, H, f 
REPT, NO. Fe 3626 \ 


UNCLASSIFIED REPORT 
SUPPLEMENTARY NOTE: SEE ALSO Pe 927%, ADH~S31 BHI, 


CESCRIPTARS: (OCOMPUTERS, PREDICTIONS), 
(@ODATA PROCESSING SYSTEMS, REVIEWS), 
INTEGRATED CIRCUITS, DATA STCRAGE SYSTEMS, 
MAGNETIC C2PE STORAGE, PROGRAMHING( COMPUTERS), 
FLOW CHARTING, MAN@MACHINE SYSTEMS, CODING, 
PREGRAMMING LANGUBGES, PUNCKED CARDS, INPUT} 
eeOFT DEVICES, TIME SHARING, CLTMULATION (Wu) 


ere at 
io 


IOENT IF YERS; ON|=LINE SYSTEMS, JOSS, PRIVACY tu) 


TRE REPORT 15 DIVIDED INTO 2 MAIN PARTS, THE 

FIRST PART 15 A TUTORIAL DISCUSSION OF PRESENT 
DEVELOPMENTS IN THE COMPUTER FIELD, BOTH FOR HARDWARE 
ANG FOR SOFTWARE, THE SECOND PART DISCUSSES 

POTENTIAL FUTURE APPLICATIONS FOR THE COMPUTER, tu) 
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UNCLASSIFIES 
COC REPGRY BIBLIOGRAPHY SEASCH CONTROL NO, /O032s 
ABn~66! 6445 $7190 5434 $411 


SYSTEM DEYELO® MENG CORP SANTA MONICA CALIF 
MAMAGEMENT SYSTEM TRAINING USING LEVIATHAN (A COMPLEX 


COMPUTERIZED ORGANIZATION SIMULATION), (uy 
DESCRIPTIVE NOTE! TECHNICAL MEMO,, 
NOV 67 $e HOLMEN, M, G, ZUCKERMAN, J, 
Vv, ¢ 


REPT, NC, The d727/GOO/O0 
UNCLASSIFIED REPORT 
SUPPLEMENTARY NOTE! PREPARED IN COOPERATION WITH 


UNIVERSITY OF SOUTMERN CALIFORNIA, LOS ANGELES, 
GRADUATE SCHOOL OF BUSINESS ADMINISTRATION, 


DESCRIPTORS: (9SOETAL COMMUNICATION, *#GROUP 

DYNAMICS), (eSOCLTOMETRICS, SYSTE4S 

ENGINEER! 337, (O@MANAGEMENT PLANNING . TEACHING 

METHODS), SIMULATION, LEARNING, COMPUTERS, 

BEHAVIOR, PERFORMANCE (HUMAN?) (WU) 
YTOENTIFLERS: LEVIATHAN, ON=LISNE SYSTEMS iV) 


THE REPORT DESCRIBES A MANAGEMENT SYSTEM YRAINING 
PROVECT CONQUCTED IN 1966 AT SYSTEM CEVELOPMENT 
CORPORATION BY REGEARCHERS FROM ZYSTEN 

DEVELOPMENT CORPOGAT!IO AND STAFF MEMBERS OF THE 
GRADUATE SCHODL OF BUSINESS AT THE UNIVERSITY 

OF SOUTHERN CALIFARNIA, THE VEMNICLE FOR YHE 

STUDY WAS THE LEVIATHAN MODEL, A COMPUTERIZED 
SIMULATION FOR STYDYING COMMUNICATION IN LARGE SOCIAL 
ORGANIZATIONS, THE CEARNING GROUP AND THEIR 
EXPERTENCE WITM LEVIATHAN ARE SCESCRIBED AND SOME 
SUBVECTIVE AND OBVYECTIVE EVALUATIONS OF THE 
EXPERIENCE ARE GivEN, FINALLY, SOME REFLECTIONS ON 
THE UNIQUENESS AND POTENTIAL OF THE MODEL ARE 
PRESENTED, (AUTHOR) (U4 
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UNCLASSIFIED 


DOC REPOR BIALIOGHAPHY SEARTH CONTROL NO, 400328 


AD“661 967 9/2 5 ee 
SYSTEM DEVELOPMENT CORP SANTA MONICA CALIF 
SEMITANNUAL TECHNICAL SUMMARY REPORT TO THE DIRECTOR, \ 
ADVANCED RESEARCH PROJECTS AGENCY FOR THE PERIOD i ° 
JANUARY 1967 TO 30 JUNE 1987, tu) 
JUN a? S3P 


REPT, NO, TMe687/6908/00 
CONTRACT?! FIL96 28 -b7~-CH-0054 


UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTES SEE ALSO AD=-6Si S82 


DESCRIPTORS: (oPPOGRAMMING LANGUAGES, MEVIEWS), 
(@5ATA PROCESSING SYS™EMS, REVIEWS), INPUT = 
CUTPUT DEVICES, TIME SHARING, MAN@MACHINE SYSTEMS, 
LANGUAGE, LINGUISTICS, COMPILERS, NETWORKS tu) 
IDENTIFIERS: LIS, CN*LINE SYSTEMS {u) 


THE REPORT OFSCRIBES WORK DONE IN THE ARPA 
INFORMATION PROCESSING TECKNIGUES MESEARCH 

AND LABORATORY PROGRAM AY SOC FROM 3; JANUARY 

1967 TC 30 YUNE 1947, PROVECTS COVERED IN THIS 

REPORT INCLUDES PROGRAMMING LANGUAGE 

DEVELOPMENT, MAN@MACHINE COMMUNICATION, 

LANGUAGE PROCESSING RESEARCH, AND COMPLTER 

PROGRAM MANAGEMENT, (AUTHOR, 6Q) 
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UNCLASSIFIED 


DOC REPORT BIBL IGGREPHY SEARCH CONTROL NO, 1900324 


AD-662 224 972 

MASSACHUSETTS INSY OF TET CAMBAR.LDGE 

PROGRAM ANALYSIS OF DIGITAL COMPUTER, ‘Uy 
DESCRIPTIVE NOTE: DOCTORAL THESIS, ee 

AUG @7 193° WILOE,OANTEL &, re 

REPT, NO, MAC eT Rae 43 
CONTRACT: NONR4} 92101! 
PROU! MRnAOHBH 1 BF, BRA00S-0F-0) 


UNCLASSIFTER REPORT 


DESCRIPTORS! (®PROGRAMMING( COMPUTERS), FLOW 

CHARTING], TIME SHARING, THESES, AUTOMAT.C, 

REAL TIME, SUBROUTINES, SAN@MACRINE SYSTEMS, 

ALGORITHMS, ACAPTIVE SYSTEMS (Ut 
LOENTIFIECRS) ONweLINE SYSTEMS {U) 


COMPARING PROPERTIES OF NON= AND SELF -MOODIFYING 
PROURANG (EADS TO THE DEFINITION OF INDEPENDENT AND 
DEPENDENT INSTRUCTIONS, HON@MODIFYING PROGRAMS : 
CONTAIN ONLY INDEPENDENT INGTRUCTIONS, AND SUCH rare § 
PROGRAMS CAN BE ANALYZED BY A S*RAIGHT=FORWARD, TWOe an 
STEP ANALYSIS PROCEDURE, FIRST, PROGRAM CONTROL 

FLow 15 DETECTEDS SECOND, THAT CONTROL FL7W IS USED 

YO CETERPMI"S PROGRAM DATA FLOW OR DATA PROCESSING, 

HOWEVER, SELFeMODIFYING PROGRAMS CAN ALSO CONTAIN 

DEPENDENT INSTRUCTIONS, AND TREN PRUGRAM CONTROL 

FLOWS AND OATA FLQWS EXHIBIT CYCL: Cc INTERACTION, 

THIG CYCLIC INTERACTION SUGGESTS UL ING AN ITERATIVE 

OR RELAXATION ANABYSIS TECHNIGUE, INITIALLY, THE 

RELAXATION PROCEDYRE DETERMINES A FIRST APPROKIMATION 

TO CONTROL FLOWS THE SECOND STEP, TO OATS FLOW, 

THESE TWO STEPS ABE REPEATED UNTIL STEADY<STATE 

COND. TION TS REACHED, ALGORS THMS FOR IMPLEMENTING 

—4f FIRST LTTERATION ARE PRESENTED, THESE 

AL GOP} THMS ARE CAPABLE OF ANALYZING PROGRAMS WHICH 

MCOIFY THETR CONTE OL AND PROCESSING INSTFUICTIONS 

WMILE EXECUTING, aiSO DESCRIBED ARE OATA 

STRUCTURES WHICH PERMIT Y CONSTRUCTING FUNCTIONAL 

EXPRESSIONS FOR DaTa FLOW OR INFORMATION PROCESSING, ad 
FINALLY, ACTUAL OUTPUT FLOWCHARTS OF SELF eMOOTFYING ‘ 


PROGRAMS ARE DISPLAYED, (AUTHOR) 1U) 
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COC REPORT GIP LOGRAPHY SERROCRM CONTROL NO. /003¢a 
AD=662 320 57140 
RANG CORP SANTA MONICA CALIF 
S*¥STEMATIC USE OF EXPERT OPINIONS, iG 
NOv ¢7 12P HELMER OL AF 2? x 
awerF , CO, Pe a7e2l 


UNCLASSI7T LED RESORT 


DESCRIPTORS: C@oGROUP DYNAMICS, eCECISION 
MAKING), PUBLIC CPRINION, ALTOMATION, PROBLEM 
SO. vING, PRE OICTIGNS, PERFORMANCE (HUMAR: tut 
SOE NTYF TERE: OELPR! TEZTHNIOGYE. YOSS, ON=LINE 
“STE, iw) 


THE REPORT DISCUSE § BASIC PRIEVCIPLES AND -+COME 
APF JCA T "ONS FOR THE CEL PRL “CONNIGUE, FOR 
CBATAINING OF INIONS CONCERNING COMNPLICATLO ISSUES, tu) 
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DOC REPORT BIBL ILOGRAPHY SEARCR CORTROL NO, ou 
AD~662 S19 97e 

SYSTEM DEVELOPMENY CORP SANTA MONICA CALIF 

QUUP USER'S MANUAL, 
CESCRIPTIVE NOTE? YECAMNICAL MEMO, , 

aed 67 149R SHIBAN, GL RL I 

REPT, NC, TMe2713°9C0702 
CONTRACT?! OAHC] Seu Z~C 0679 


UNCLASSIF ED REPORT 
AVAILABILITY! PUBLISHED IN 
JOURNAL, 

SUPPLEMENTARY NOTES 
ARPA, 


OPYRIGRYIED 


RESE ARC SUPPCRTEO JN PART BY 


CESCRIPTORS: COPR AG ANME SGCCIOMKUTERG 
INSTRUCTION MANUALS?, i CMHARING, 7 
MAN@MACHINE SYSTEM® 

IDENTIFIERS! ONe LINE $Y ES, OuuP 


EwTace«s, 


THE MANUAL JS CESIGNEO FO: USE With QuuP, TH: 
Q@=32 ON-LINE QUERY AND UPDATE CAPABILITY FOR TS5= 
LUCIO DATA BASES, IT DESCRIBES ALL INPUT RLLES 
ANDO FORMATS AS WELL AS THE RETRIEVAL AND OGTR tT 
CAPABILITIES OF THE PROGRAM, THE MANUAL !5 
ORGANIZED IN TWO SECTIONS, THE FORMAT SECTIO! 
CONTAINS ALL INPUY FORMs*S AND IS TABBED FOR 
INTERACTIVE SE, THE DISCUSSION SECTION CONTAINS 
A COMPREHENSIVE TEXTUAL DISCUSSION OF THE PROGRA 
ITS CAPABILITIES, AND 17S OUTPLT, (AUTHOR) 
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UNCLASSIFIEC 


DOC REPORT BIBLIOGRAPHY SEARTH CONTROL NG, £00324 
AD-b662 665 &/5 G72 

MASSACHUSETTS INST CF TECN CAMBRIDGE 

A SYSTEM FOR COMPUTER WASSED SH AaGNOSTS. (uy) 
DESCRIPTIVE NOTE! DOCTORAL THESIS, \ 

sE® 67 25eP “OR®Y , CEORGE ANTHONY ! \ 

REPr, NO, MAC e#TR- 44 
CONTRACT YS NONR@e 4) O21 0!) 
PROJ! N®eONBe1 BF, RR-003+09-0! 


CNCLASSTFIESC REPORT 


DESCRIPYORS; (@DITAGNOSIS, eC SMPLTER PROGRAMS), 

REaL TIME, TIME SHARING, COMPUTERS, i 
MODEL SI SIMULATIONS), THEZES, PROBABILITY, i 
PATTERN AECOGNITION (UV) 

IDENTIFIERS; CNeLINE SYSTEMS tu) 


THE THESIS DESCRIBES A MODEL OIA GNOSTIC PROBLEM AND 

A COMPUTER PROGRAM DESIGNED 9 DEAL witm THES 

PROBLEM, THE MODEL DIAGNOS*IC PROBLEM $5 AN 

ABSTRACT PROBLEM, A MAUCR CONTENTICN OF THIS J 
THESIS, mOMEVER, 1S THAT TH!1S PROBLEM SUBSUMEE THE - 
PRINCIPAL FEATURES CF A NUMBER OF CS5TENSIBLY 

DIFFERENT REAL CIAGNOSTIC PROBLEMS INCLCDING CERTAIN 
PROBLEMS OF MEDICAL SIAGNCS!S AND THE SPAGNOSIS oF 

MACHINE FATLURES, A SECOND NAGAR CONTENTIC® OF 
THIS THESIS 15 THAT STRATEGIES FOR THE Cu.Tian oF 
THE MODEL DIAGNOSTIC PROBLE* CaN BE FORMULATED IN 
TERMS SUFFICIENTLY EXPLICIT Yo PERMIT THEIR 
INCORPORATION IN A COMPCTER PROGRAM, THE 
DITAGNOSTIC PROGRAM WAS IMPLEMENTED ON THE TIMES 


SHARING SYSTEM AT PROGECT MAC, TY waS APPLIED “ 
TO TWO MEDICAL PROBLEMS, THE DIAGNOSIS OF CONGENT Tay 

ME aR “SEASE, AND THE DY AGNOSIS OF PRIMARY BONE 

TUM « THE RESULTS OBTAINED HERE SUGGEST ¢ 7) 


THAT & COMPUTER PROGRAM CAN BE OF CONSIDERABLE VALLE 
AS A DIAGNOSTIC FOOL, AND (2) THAT $Y" [5 QUTTE 
ADVANTAGEOQUL FOR SUCH & PROGRAM TC PERFORM SEQUENTIAL 
CYAGNOSITS AS TT INTERACTS Wi Tw THE USER, 
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THE REPORT OCESCRIBES A NEW FORCE STRUCTURE COSTe 
ESTIMATING MODEL CALLED COMBAT, IT |S PROGRAMMED 

FOR AN ON@LINE COMPUTER SYSTEM. AND DESIGNED WITH THE 
WAR GAMING acTIVITY IN MIND, COMBAT STANDS FOR 

COSY ORTENTED MODELS BUILT TO ANALYZE TRADESOFFS, {U) 
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TRE REPORT DESCRIBES THE KINDS OF CAPABILITIES 
AVYASLABLE IN THE ADAM SYSTEM AND THE WAY IN WHICH 
THEY ARE USED, THE PROCESSES FOR CREATING AND 
MAINTAINING A DATA@ BASE, SPECIFYING FORMATS, 
MODIFYING THE FORY OF THE INPUT, AND SPECIFYING 
PROCEDURES ARE DEGCRIBED, THE FABLE, IFGL, AND 


DAMSEL LANGUAGES ARE ALSO DESCRIBED, (AUTHOR) (VU) 
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AND BOOKKEEPING PROCESSES ASSOCIATED WITH BUILDING 
AND VALIDATING TRANSFORMATIONAL GRAMMARS, WITH 
TGY, THE LINGUIST CAN BUILD FILES OF RULES AND 
TREES REPRESENTING SENTENCE STRUCTURES, AND CAN 
ACHIEVE RAPID TESTING, EXECUTION AND MODIFICATION OF 
HIS FILES, (AUTHOR) (U} 
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SYSTEMS (VU) 


A SIMPLE JOSS-TYPE SYSTEM 18 DESCRISED WHEREBY 

THE R,A,E, MERCURY COMPUTER CAN BE HADE 

AVAILABLE TO UP TO FIVE INTEPENDENT USERS 
SIMULTANEOUSLY FOR ON@LINE EVALUATION OF SIMPLE 
EXPRESSIONS AND FQ@R PROGRAM DEVELOPMENT TESTING, 
EXITING AND RUNNING IN A SPECIAL LANGUAGE, 

(AUTHOR) (U) 
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INTO THREE MAJOR PARIS! THE MONTTO®, THE 

EXECUTIVE, AND THE SUBSYSTEMS, ONLY THE FIRST Two 

OF THESE ARE OCISCUSSED IN DETAIL IN THIS MANUAL, 

THE MANUAL ATTEMPTS YO DESCRIBE EXHAUSTIVELY ALL 

THE FEATURES OF THE MONITOR AND IN AODITION (O GIVE A 
NUMBER OF IMPLEMENTATION DETAILS, IT ALSO 

DESCRIBES THOSE FEA7 URES OF THE EXECUTIVE WHICH CAN 
BE INVOKED BY A PROGRAM, THE WORD MONITOR IE USED 

TO REFER TO YrA? PORTION OF THE SYSTEM WHICH 15 
CONCERNED WITH SCHEDULING, INPUT-OUTPUT, INTERRUPT 
PROCESSING, MEMORY ALLOCATION AND SWAPPING, AND THE 
CONTROL OF ACTIVE PROGRAMS, THE EXECUTIVE !5 
CONCERNED WITH THE CONTROL OF THE DIRECTORY OF 
SYMBOLIC FILE NAMES AND BACKUP STORAGE FOR THESE 
FILES, AND VARIOUS MISCELLANEOUS MATTERS, OTHER 

PARTS OF THE EXECUTIVE HANOLE THE COMMAND LANGUAGE BY 
WHICH THE USER CONTROLS THE SYSTEM FROM HIS TELETYPE, 
THE IGENTIFICATION OF USERS AND SPECIFICATION OF THE 
LIMITS OF TRESR ACCESS TO THE SYSTEM, THESE 

SYBVECTS ARE DISCUSSED IN THE EXECUTIVE REFERENC?e 

MA. JAL, AD@ 667 635, (vu) 
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THE PROUECT GENIE OPERATING SYSTEM 15 A “MEOTUM 

SCALE . ULTL<*#CCESS COMPUTATIONAL SYSTEM WHICH 
IMPLEMENTS & POWE@TUL AND COMPLEX USER MACHINE, IT 

1S THE ROLF OF THE COMMAND LANGUAGE (HERE CALLED 

TME EXECUTIVE) TO PROVIDE SOME YTOOLS YO CONTROL 

THIS USER MACHINE, AND TO PROVIDE THOSE SERVICES 

WHICH USERS HAVE COME YO EXPECT OF CONVERSATIONAL 
SYSTEMS, THIS OCOCUNENT DESCRIBES THE SYSTEM 

COMMAND LANGUAGE, (YU) 
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THE PAPER DESCRIBES THE DESIGN OF THE COMPUTER SEEN 
BY A MACHINE@LANGUAGE PROGRAMMER IN A TIMER SHARING 
SYSTEM DEVELOPED AT THE UNIVE® SITY OF CALIFORNIA 

AY BERAKELEY, SOME OF THE INSTRUCTIONS IN THIS 

MACHINE ARE EXECUTED BY THE HARDWARE, AND SIME ARE 
IMPLEMENTED BY SOFTWARE, THE USER, HOWEVER, THINKS 

OF THEM ALL AS PART OF HIS MACHINE, A MACHINE HAVING 
EXTENSIVE AR UNUSUAL CAPABILITIES, “ANY OF WHICH 
MIGHT BE PART OF THE HKAROWARE 6. A ‘CONSIDERABLY 

MORE EXPENSIVE) COMPUTER, AMONG TRE IMPORTANY 
FEATURES OF THE MACHINE ARE THF ARITHMETIC AND STRING 
MARTPULATION INSTRUCTIONS, TYME VER® GENERAL MEMORY 
ALLOCATION AND CONFIG) TON MECHANIGN, AND THE -_ 
MULTIPLE PROCESSES WHiin CAN BE CREATED BY THE : 
PROGRAM, FACILITIES ARE PROVIDED F oR COMMUNICATION | 
AMONG THESE PROCESSES AND FO THE CONTROL OF 

EXCEPTIONAL CONDITIONS, THE INPUT=CUrPUT SYSTEM 75 

CAPABLE OF HANOLING ALL OF THE PERIPHERAL EQUIPMENT 

IN A UNIFORM AND CONVENTENT MANNER THROUGH FILES 

HAVING SYMBOLIC NAMES, PROGRAMS CON ACCESS FILES 

BELONGING TO A NUMBER OF PEOPLE, BUY FACH PERSON CAN 

PROTECT HiS OWN FILES FROM UNAUTHOM;{ TED ACCESS BY 

OTHERS, SOME SENTION [5 MADE AT™ VARSOCS POTNTS CF 

THE TECHNIQUES OF IMPLEMENTATION, BUT THE NAIN 

EMPHASTS 15 ON THE APPEARANCE OF THE USER'S MACHINE, 

(AUTHORS avn) on 
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THE REMCTE DISPLAY CONSOLE Simulates a 
SITUATION DISPLAY BUT CAN BE LOLATEQ REMNGTELY FROM 

THE PROCESSING COMPUTER WITH ONLY A TELEPHONE RLINE OR 

Le RADICHLINK CONNECTION, THE SYSTEM WAS A $2OGHTRS, 

Sacral T MESSAGE FORMAT WHITH PERMITS THE TRANSMISSIC., 

OF APPROVIMATEL Y 14 MESSAGCES/SFEFC, A FERRITE CORE 

MEMORY S$: ORES 62 OF THESE MESSAGES, EACH OF WHICH CAN ad 
a CONSIST OF 4, 8, OF 33 SY’H@OLS, "NE CONSOLE i5 

. COMPLETE _Y SELFCONTAL WEG EXCERPY FOR THE DIGITAL DATA 
4 RECEIVER, WHICH WOULD NORMALLY BE SUPPLIED BY THE 

f€ TELEPHONE COMPANY, AY $0 FRAMES/SEC THE DISPLAY 15S 

ik ESSENTIALLY FLICKER FREE AND BRIGHT ENOUGH TO BE 

on VIEWED COMFORTABLY IN & WELLHLIGMTESG ROOM, THE TUBE 
oe VSEO PROVICES A RESOLUTION EQUIVALENT Yo $000 To 8aaCe 
74 Ty LINES AND PRESENTS NEGLIGIBLE CISTORTION OF 
SyY™BOLS TO THE EXTREME EDGES OF tHE 1@-[N, TUBE, 
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AN ON@LINE DIGITAL SYSTEM ALLOWING AN UNUSUALLY 
DIRECT COUPLING BETWEEN THE USER (PHYSICIST, 
MATHEMATICIAN, ENGINEER) AND THE COMPUTER 15 

DESCRIBED, TMIS SySTEM, WHICH HAS SEEN 

SUCCES FULLY OPERATED SURING THE PAST SIX MONTHS, WAS 
DESIGNED PRINCIPALLY TO PROVIDE ASSISTANCE FOR 

PROBLEMS WHOSE SPRUCTURE 16 PARTIALLY UNKNGWN (AND 
FREQUENTLY SURPRIGING), THESE TYPICALLY REQUIRE 

THE DEVELOPMENT OF NEW METHODS OFATTACK, AND WENCE 

AN AMOUNT OF PROGQAM EXPERIMENTATION NOT FEAS. Ble 

WITH CLAGSICAL COMPUTER CENTER ORGANIZATIONS, WITH 

THE SYSYEM DESCRIBED HERE, THE INTERACTION BETWEEN 

USER AND COMPUTER IS CLOSE ENOUGH TO PERMIT EFFECTIVE 
USE OF A SCIENTIST'S INTUITION AND OF HIS DETS LED 
UNDERSTANDING OF TECHNIQUES AND PROCEDURES, MACKINE 
REPRESENTA, IONS OF THOSE TOOLS KE CONSICERS ESSENTIAL 
TO WIS AREA, AND THEN USE YRESE, CNeLINE, TO STUDY 

OR SOLVE PROBLEMS OF INTEREST, (AUTHOR) (U> 
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IDENTIFIERS: AN7FEGO32, MACHINE FILE, INFORMATISN] 
MANAGEMENT SUBSYSTEX (U) 


TME WORK REPORTED GAS CONCERNED PRIMARILY WITM THE 
DESIGN AND DEVELOCAMENT OF AN INFORMATIONMANAGEMENT 
SUBSYSTEM THAT WOULD CPER..TE IN THE FENYERONMENT OF A 
COCPERATIVE SAN/COMPUTER SYSTEM FOR THE PRODUCTION OF 
OPERATING COMPUTER PROGRAMS, AN EXPERIMENTAL SYSTEM 
WAS CEVELGPEO WHIeH UTILIZES THE ANY FSQ0372 COMPUTER 
IN A TERE"SHARING MODE OF OSERATICN, AG WELL AS A 
CATHODE RAY TUBE BISPLAY AND AGSGCCIATED TRPUT“OUTRUT 
FACTOIVIES FOR RE gle TIME MACHINE USE BY A PROGRAMCER, 
A NUMBER OF SYMBOL MANIPULATICON YTECHNIGUES (€,6,, 
INSERT, CELETE) DEVELOPED ON THE AAPA FPROVECT 

WERE USED FOR TRE ENTTING AND MANIPULATION OF TERT 
ANG PROGRAMMIHG MATERIAL ON TMF DIEGPLAY, HETHOOS OF 
FILE ORGANS ZATION WERE STUDTED ANG ESTABLISHED FOR 
TME MACHINE FILE, FROCECURES WERE CETABLIGHES FOR 
OBTAINING AND USING MACHINEREADABLE RECORDS FROM ALL 
OF THE PROVECY RECONEGS (6 .G,, MENS, 

CORRESPONDENCE, BIBLIOGRAPHIES, REPORTS) GERERATED 

BY TRE VSER GROUP, TO SERVE AS THE BASIS FOR AN 
EXPERIMENTAL MACHENE FILE, THIS MACHINE FILE WAS 
ESTABLISHED, ALONG WITH APPROPRIATE FILE SEARCH 
ROUTINES, TO PERMET THE READING OF PRE NATURAL YEXT 
OF THE PILE MATER{AL, STYOIES WERE MADE GF 

METHODS YO AUTOMAYICALLY DETERMINE ALTERNATE SEARCH 
PRESCRIPTIONS, AN® O1SPLA THESE TO THE INGUIROR, 
PROCEDURES WERE ESTABLISHED YO PERFORM SOME COPY 
EDITING OF FHE TEXT “AYTERIAL (E,G,, CHECK FOR 
CORRECT SPELLING), (AUTHOR) (ud 
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TOENTIFL ERS 3 HULCTILANG, ®ROBLEM SOLVING (u) 


YRE OBJECTIVE OF THE REPORTED WORK 35 TO SET UP A 
COMPUTER WITH A LARGE MEMORY FOR ON-LINE, REAL TIME 

USE TO AIG IN HUMAN PROBLEM SOLVING, COMBINING THE 
COMPUTATIONAL ABILITIES OF THE COMPUTER anS ITS 

ABILITY TO STORE, RETRIEVE AND MANTPULATE LARGE 

MASSES OF DATA, INFORMATION RETRIEVAL PROGRAMS USE 
MULTILIST YECHNIQUES YO SIMULATE AN ASSOCIATIVE 

MEMORY, MULTILANGS, THE EXECUTIVE LANGUAGE, SERVES 

BOTR AS a CONTROL LANGUAGE AND AS A PROGRAMMING 
KANGUAGE, (AUTHOR) (u) 
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RETRIEVAL), (@INFORMATION RETRIEVAL, COMMAND AND 


CONTROL SYSTEMS), LANGUAGE, DECISION MAKING, 


COMPUTERS, ARTIFICIAL INTELLSGENCE, BATA PROCESSING 


SYSTEMS 


(U7 


IOENTIFIERS! DEACON (OIRECYT ENGLISH ACCESS AND 


CONTROL), SAGE, SYNTAX, LIST PROCESSING, SAVES 


THEGREM, SEMANTICS, INFORMATION SYSTEMS 


DEACON (OIRECT ENGLISH ACCESS AND CONTROL: 15 


AN ADVANCED SIRECT*ACCESS FYPE OF MANAGEMENT 


ev) 


INFORMATION SYSTEM DERIVING FROM A PROVECT CONCERNING 


CEVELOPMENT OF TECHNIQUES FOR COMPUTING BETH 
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COMPUTER IN ESSENTIALLY UNCONSTRAINES ENGLISH, 
DEACON@TYPE SYSTEMS RESPOND TO §ENSTRUCTIONS ANDO 


QUERIES CONCERNING THE SVBYECT MATTER OF THE] 
BY APPROPRIATELY MANIPULATING AND GRGANIZING 
INTERNALLY, THE CAVES THAT GUIGE THE ORGANIZI 


R OATA 
THE OATA 
NG 


ACTIVITY ARE THE @YNTACTIC MULES OF THE LANGUAGE AND 
THEIR SEMANTIC TRANSFORMATIONS, THRE EXAMPLES oF 


DEACON SYSTENS ARE GIVEN, THE "DEACON 
BREADBOARD SUMMARY’ OF F, &, THOMPSON (8M 


G4TMP@G) ACCEPTS QUERIES IN ENGLISH CONCERNING 


17S DATA BAGE (REPRESENTING LIST STRUCTURES) 


AND 


RESPONDS BY PRINTING OUT THE ANSWER. THE SECOND 
OEACONe TYPE SYSTEM [3 THE ON@LINE COMPUTING CENTER 
FOR SCIENTIFIC PRQBLEMS OF G, J, CULLER AND @, 0, 


FRIED (A0-2%6 $32), THE THIAD 18 "SKETCHFAD, 
A MAN--MACHINE GRAPHICAL COMMUNICATION 


SYSTEM’ (AFIPS CONFERENCE PROCEEDINGS, VOL, 23, 


SPRING JCINT COMPYTER CONFERENCE, 1969), 


MELE TARY APPLICATIONS OF TME SYSTEMS ARE DISCUSSED, 
THE CENTRAL NATION BEING ORGANIZAYION OF OTHERWISE 
OISCONNECTED OBSERVATIONS INTO RELEVANT STRUCTURES, 
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CONTROL SHYSETEMS, CISPLAY SYSTEMS, TRAFFIC, MONTE CARLO 
METHOD, TRAINING tu? 
TOENTIFIERS 3 UNCGL LANGUAGE, HEURISTIC APPROACH, 

MATER, TIME SHARING (COMPUTERS), ON@LINE SYSTEMS, 
LUCTO LANGUAGE, SYNTHEX, BOLD, PIP PROCESSING, HEMP 
MODEL. LEVIATHAN, SIMNAVPLOT, VARDIS *ROGRAM (U) 


CONTENTS: INFORMATION PROCESSING RESEARCH 

PROGRAMMING SYSTEMS PROGRAMMING TECHNOLOGY 

LANGUAGE PROCESSING AND RETRIEVAL MATHEMATICS AND 
QPERATIONS RESEARCH ANALYTIC MODELING COMMAND 

POST SIMULATION DECISION PROCESSES RESEARCH 

EOUCATION AND TRAINING LABORATORY COMPLEX, {U) 
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THE FOUNDATIONS OF ACCESS YO KNOWLEDGE TO BE HELO AT 
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SCIENCES, COMPUTER CONSOLES, INFORMATION CENTERS, 
COMPUTATIONAL LINGUISTICS (U) 


INFOPMATION SYSTEMS CONSIST OF “OLLECYIONS OF 
RECOROED INFORMATION, CUSTODIANS WHO ORMCANIZE AND 
MAINTAIN THE COLLECTIONS, RETRIEVAL FROCEDURES AND 
USERS, THE CONCEPZUAL FOUNDATIONS FOR THESE 

SYSTEMS ARE CERI VED FROM MATHEMATICS, ENGINEERING, 
BEHAVIORAL SCIENCE ANDO THE MANY OTHER OCISCIPLINES 
WHICH TOGETHER MAKE UP INFORMATION SCIENCE, THE 
CONCEPTS ARE THE ZMEORETICAL FORMULATIONS OR 
PRINCIPLES CONCERNING METHOCS OF STOR iG, INDEXING, 
AND RETRIEVING INFORMATION WHICH ARE USED IN THE 
DESIGN OF INFORMATION STORAGE AND RETRIEVAL SYSTEMS, 
SEVEN CONCEPTS ARE ENUNCIAYEO, THESE OEAL WITH 

THE NEED, EQUIPMENT? USER RESPONSJ VCNESS, LANGUAGE 
PROCESSING, INDEXING, CLASSIFICATION AND STORAGE, 
THE SYSTEM DESIGN EMPLICATIONS OF EACH CONCEPT ARE 
OISCUSSED SEPARATELY ANDO THEN ORGANIZED TOGETrER TO 
FORM AN INFORMATION STORAGE ANO RETRIF" AL SYSTEM OF 
THE FUTURE CALLED BOLO, (AUTHOR) (BIBLIGGRAPHIC 
ON@eLINE OF SPLAY; (U) 
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PERCEPTION, GAME THEORY, BARGAINING (VU) 
TOENTIFTERSS ONeL INE SYSTEMS (U4 


A TECHNIQVE !$S DESCRIBED FOR THE SYSTEMATIC 
COLLECTION OF INFORMATION ABOGUT HUMAN DECISION 
MAKING@[NFORMATION WHICH HAS HITHERTO BEEN UNTAPPED 
BY EXISTING DATARECORDING AND EVALUATION PROCEDURES 
AND WRICH HOLDS PROMISE OF INCREASING THE VALUE OF 
CURRENTLY RECORDED ACTION AND DECISION DATA, THE 
TECHNIQUE WAS OEVELCPED INITIALLY TO ASSIST IN THE 
COLLECTION AND INTERPRETASION OF DATA IN ONLINE 
COMPUTER STUDIES @F EXPERIMENTAL GAME BEHAVIOR, 
SAMPLE FINDINGS FROM THESE “TUDIES AND AN ANALYSIS 
OF DECISION PROCEGS BASED UN EARLIER STUDIES ARE 
PRESENTED YO DEMONSTRATE THE POTENTIAL FEASIBILITY 
AND VALUE OF THE PROPOSED PROCEDURES FOR THE 
EVALUATION OF DECI SION@ MAKING BEHAVIOR IN COMPUTERR 
BASED COMMAND AND CONTROL SYSTEMS, (AUTHOR) (U) 
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OEVELOPMENTS ON OATA BASE SYSTEMS! COMPUTERH 
CINTERED DATA BASE SYSTEMS [N SUPPORT OF HIGH 
MILITARY COMMANDO, FIVE APPROACHES To THE SAME DATA 
BASE PROBLEM! DESCRIPTION OF THE DATA BASE 
PROBLEM, THREE COLINGO@LIKE APPROACHES FO THE 
OATA BASE PROBLEM, COLINGO 0, COLINQO Cold, AND 
ADAMS MARK ISI FILE MANAGEMENY SYSTEM) ONeLINE 
CATA MANAGEMENT SYSTEM FOR THE MASSACHUSETTS 
GENERAL HOSPITALS BEST SYSTEM; AND INTEGRATES 
OATA STORE, OCESCRIPTION OF S$OC DATA BASE SYSTEMS 
DEMONSTRATED AY SYMPOSIUM: LUCIDL GENERAL PURPOSE 
OLSPLAY SYSTEM AND ECCO AND EPIC, REFORTS OF 

THE WORK GROUP CHAIRMEN) CRLTERTA FOR GOING ON~ 
LINE? ENTRY ANC QUERY LANGUAGE DESIGN FILE 
OMGAMIZATIONT "35 SMHAMING ANG PROTECTIONI TNE VY 
OF DATA BASE PROBLEM DOEFINITIONT CRALTERTA FOR 
ZEVA.VATING DATA MANAGEMENY SYSTEMS! AND MECOROING 
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IOENTIFIENS! GPOS PROVECT, LUCID LANGUAGE 


WUMAN ENGINEERING CONSIGERATIONS AND PLANS FOR YHE 
STUDY ANDO EVALUATION OF THE GPOS/LUC.D SYSTEM ARE 
DISCUSSED, SPECIFIC PROVECT GOALS ARE! (3) TO 
OCETERMINE WOW WELL THE CURRENY SYSTEMS “MATCH USE?S’ 
NEEDS, AND (2) TO MAKE RECOMMENDATICNS FOR 
TMPROVING TYRE SYSTEH WHERE THESE NEFOS ARE NOT MET, 
AN ULTIMATE PROVECT GOAL WILL BE TO DETERMINE NUMAN 
ENGINEERING DESIGN PRINCIPLES USEFUL FOR THE 
DEVELOPMENT OF USER-AOCRIENTED, ONeL TUE 'NFORMATION 
PROCESSING SYSTEMG IN GENERAL, PROVECTY 
INVESTIGATION WILL EXAMINE THE GPOS/7LUCIO SYSTEMS 
FRO™ THE POINT OF VIEW OF A USER wHO 18 ESSENTIALLY 
UNSOPMIGTICATED IN COMPUTER PROGRAMMING, 
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DESCRIPTORS; (@D0ATA STORAGE SYSTEMS, @ INFORMATION, 
RETRIEVAL), OCCUMENTATION, ELECTRICAL ENGINEERING, 
UNIVERSITIES, PENNSYLVANIA { 


TmE HISTORY OF THE ESTABLISHNENT OF TNE ACM 
REPOSITORY AT TRE MOORE SCHOOL, Us OF 
PENNSYLVANIA, 15 REVIEWED BRIEFLY, THE 
ORGANIZATIONAL AND PROCEDURAL PLAN FOR 2 HECHANIZED 
INFORMATION CENTER HAS BEEN BASED ON TWO FUNDAMENTAL 
PRINCIPLES: (1) THAT INFGRMATION BE MACE EASILY 
ACCESSIBLE TO THE CUSTOMER, PREFERABLY CN A SELF 
SERVE BASIS, AND (2) THAY THE VALU CF THE 
SERVICES EXCETO VSER COSTS, THE SVYETEM [$ OF SIGNED 
FOR REMOTE YELETYRPEWRITER ONW“LINE ACCES§ TQ AN 
INFORMATION FILE 3% A 1901 QTEK STORAGE WHICH IS 
AUXTR TARY TO THE IBM FONO/ YO] SYSTEM AY YHE 
UNIVERSITY COMPUTER CENTER, STONIFS CANT FEATUSES 
CF THE PL ANWED SYSTEM INCLUOE: (a) DItMECY 
ACCESS VIA THE CONSOLE, (8 SYSTEM STORAGE CF A 
COMPLETE DEG CPIPTION CF YTSELr IN ADDI TOM 1790 
DOCUMENT CATALOG AND INDEXING DATA TC FNABLE USERS TO 
VESTGN THEIR CWN SEARCH ETRMaATECIES, (23 USE OF 
AN UNME STRICTED SEARCH ¥YOCABUL ARMY, 1:0) access 
THROUGH ONE CR MORE OF A LARGE NUMBER OF ENTRY POF TS 
TO ENABLE AGAPYIVE MAN Re MACH INGE INTERFACING WITH TRE 
TNBEXING STRUCTURE, AND (EE) SyaCHAgTES yrPE 
GEARCHING THROUGH RELATED CaTEGORI§, SECTIONE, ANDO 
CLASSES OF DATA, THESAURT AND KICROTNHESaAUR] SE 
EMBEOSEO IN THE SYSTEM AND KEPT DYNAMIC ANQ JPEN © 
ExOED, YHE [NOE TERMS HAVE BEEN SFNERATES 
PRIMARILY WITH REGARD TO Tih DOCUMENT FILE RATHER 
THaN WITH REGARD TO A PrILOSOPNECaAL PARTITE CNING OF 
MNOGLEOGE, AND wim & VIE®@ FO TNR ASS TS OF RATERT i aL 
VGERS ANG THE NATURE OF FUTURE ACCESSIONS, THE t 
Rie, 
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AESOP 15 AN EXPERIMENTAL ON@LINE INE CRMATION 

CONTROL SYSTE™ SERVING AS * PROTOTYPE FUR A CLASS OF 
MANAGEMENT OR COMMAND INFORMATION SYSTEMS CAPABLE OF 
GIVING THE MOMBER@ CF THE USING CRGANIZATION AS MUCH 
ON@LINE SONYROL CYER SYSTEM PERE OCRMANCE AS PCSSIBLE, 
TY TS A CRY OL SPLAY@CRIENTED SYSTEM IN THAT THE 
USER EXPERTENCES THE INFORMATION SYSTEM PRIMARILY 
THROUGH HIS CRT OYSPLAYS AND FXEACTISES HIS CONTROL 
TMROUGH HITE LIGMY PENCIL, THE CURRENT VERSION OF 

THE AESOP PROTOYY@E OPERATES ON AN TBM FOIO 

CEYRET CH) COMPUTE ® (635K MEMORY wilt w4~Bl tT 

WORDS: wit A FSF OLSK SFCRAGE UNITY ROLOING TWO 

MYLO TON WORDS, EAGN CF THE FOUR USER STATIONS 
SONSTETS CF AN OCNRLENE DATA-OI EPL AY-19 DISPLAY 
CONSCLE with A PRATOLLECTAIC ClGHT PENCIL, AN ONWLINE 
YYPERRITEN, &ANO A STROMBERG H-CARL SON 2OIE MED] UM- 

FEED PRINTER, THE AESOP SYSTEM TS DEST ONED To 

TAME AOVANTAGE OF THE BANGE CP CaAPAMTLITIES I MPL IEO 
By THis CENTRAL PROCESSOR END THE CREA STATION 
EQUEFMENT, iu) 
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THRE BOLO (BIBLIOGRAPHIC OCNeLINE OISFLAY) 

SYSTEM SERVES AS A GENERAL PURPOSE yEWICLE FOR 
RESEARCH ON THE COMPONENTS OF A REAL OTIME RETRIEVAL 
SYSTEM, SPECIFIC SUBYECTS FOR INVESTIGATION ARE 
INDEXING, CLASSIFICATION AND CATEGORIZING SCHERES, 
FELE ORGANTZ. ION, AND USER@SYSTEM COMMUNICATION, 

THE PROGRAM OPERATES IN A 'TIME*SHARING? 

ENVIRONMENT DOING INDEPENDENT RETRIEY L FOR MULTIPLE 
SIMULTANEOUS USRS, A RETRIEVAL STATION MAY BE ANY 
TELETYPE CONNECTED YO THE TIME=SHARING SYSTEM, A 
STATION MAY BE AUGMENTED WITH A CRT CONSOLE AND A 
-I1GH1 PEN FOR RAPID OISPLAYING OF YHE RETRIEVAL 
INFORMATION, RETRIEVAL IS EFFECTED BY THE 
SPECITICATION OF CRTESORIES ANO/SON RETRIEVAL PHRASES, 
USING BOOLEAN CONNTCTORS, THERE ARE Two MODES 

FOR REYRIEVAL OPER- "ION! THE BROWSE MODE AND THE 
CrnRm@CM MODE, IN THE BROWSE MODE YHE USER MAY 

SPECIFY BROAD CATEGORIES AND RETRIEVAL TLRMS AND TREN 
PROWSE THROUGH THE RETRIEVAL INFORMATION ENTRY BY 
ENTRY, YHE YSER DESIGNATES wHAaT INFORMATION 18 TO 

Br RETURNED, TH!S MAY BE ANYTHING THAT 15 DEFINEC 

In THE DATA BASE, ANG MAY RANGE FROM A SINGLE 
COMPONENT (SULA AS AUTHOR, TITLE, EYC,, FORM A 

BIBL 'OGRAPHIC DATA SET) TO A COMPLETE SODY OF YExT 
(T,Eo, ADL TRACT)» (AUTHOR) (FOR PRESENTATION 

AT THE THIRD ANNUAL COLLGQUIUM ON INFORMATION 
RETRIEVAL, UNIV, OF PENNSYLVANIA, MAY l2-13, 

1944) iy) 
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THE PAPERS FORMED THE BASIS FOR DISCUSSION [N 
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ON THE JNFORMATIOW SYSTEM SCIENCES (NOV 

19e4), THE CONGREQSES, NOW ESTABLISHED AS 

BIENNIAL EVENTS, wERE FORMEO TO INCREASE 

COMMUNICATICN AMONG SCIENTISTS, ENCINEERS, AND 

MILITARY PERSONNER JN THE TECHNOLOGY OF JNFORMATION 
SYSTEMS, (VU) 
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MACHINES, PROGRAMMING (COMPUTERS) (Ut 
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A MEN TUM SPEEO, SERTAL OLGITAL COMPUTER WAS 
CONSTRUCTED USING GLASS DELAY LINES CIRCULATING aT 22 
BC, AS MEMNGRY, AN ARRANGEMENT OF INFORMATION WITHIN 
TRE 22 MC. MEMORY ALLOWS A SIMPLE INTERFACE WITH THE 
340 KC, ARITHMETIC UNIT, WHICH RESULTS IN AN 
EFFECTIVE ZERO LATENCY TIME AND PROVIDES 
POSSIBILITIES FOR AN ASSOCIATIVE MEMORY, THE 

ART THMETIC UNIT WAS A COMMANDO STRUCTURE SIMILAR TO 
LARGE PARALLEL MACHINES AND USES FLIPeFLOP ARITHMETIC 
ANC CONTROL REGISTERS TRROUGHOUT, ALL HARDWARE 
DEVELOPMENT HAS BEEN AIMED TOWARO TME CONCEPT OF Easy 
MODIFICATION, ELABORATE CONSOLE CONTROLS FOR 
EFFECTIVE MAN@ MACHINE INTERACTION, AND LOW COST, 
(AUTHOR) (uy) 
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AD=-6354 373 972 S72 3h 
MITRE CORP BEDFORD MASS 
AESOPS A GENERAL PURPOSE APPROACH TG MEAL@TIME, 
DIRECT ACCESS MANAGEMENT INFORMATION SYSTEMS, (WU) 
JUN 66 3er SPIEG.., Y, RSUMMERS,¥, Ky 3 
BENNETT,£, mM. ft 
REPT, NO, MP P@33, 
CONTRACT? AF 196O89d-5i 65, 
PROJ! AF ~SO56, 
MONITORS ESO TR~06+269 


UNCLASSIFIEG REPORT 


SUPPLEMENTARY NOTE: SEE ALSO AD=632 3420 


DESCRIPTORS (@TNFORMATION RETRIEVAL, *MANAGEMENT 
PLANNING;, (@€DATA PROCESSING SYSTEMS, INFORMSTION 
RETAZEVAL), TELEVISION DISPLAY SYSTEMS, COMMAND 
CONTROL SYSTEMS, LIGHT COMMUNICATIGN SYSTEMS, 
CATHODE RAY TUBES, COMPUTERS, REAL TIME, 
PROGRAMMING( COMPUTERS), MILITAR® 


REQUIREMENTS (U) 
IOENTIFIERS! AESOP, ONLINE SYSTEMS, LIST 
PROCESSING, LIGHT Po wS, COMPUTER CONSJLES (V) 


AESOP, A LABORATORY=BASED PROTOTYPE OF A GENERAL 
PURPOSE, ONeLINE, VISUALLY©ORTENTEOD INFORMATION 
SYSTEM, IS USED Tg INVESTIGATE WAYS OF HANDLING MANY 
DIFFERENT TYPES AwD LEVELS OF CONMAND AND MANAGEMENT 
PROBLEMS SPANNING ORGANIZATIONAL LEVELS FROM THE 
EXECUTIVE SUITE DOWN THROUGH THE STAFF AND OPERATIONS 
ANALYSTS YO THE ACTUAL SYSTEM DESIGNEMS AND 
PROGRAMMERS, IN PARTICULAR, IF DEALS WITH THOSE 
ORGANIZATIONAL ACTIVITIES THAT REQUIRE HIGNLY 
FLEXIBLE, DIRECT<ACCESS CAPABILITIES, THE SYSTEM I5 
CONFIGURED FOR EASY USE BY THE [NEXPERTENCEO AS WELL 
AS BY THE SOPHIS’, CATED, ANO UTILIZES A VARIETY OF 
USER STATION DEVICES TO FACILITATE SUCH FLEXIBILITY, 
INCLUDING A CATHOQE@RAY=TUBE DISPLAY, A LIGHTYGUN, A 
TYPEWRITER, ANO AGSOCIATED PUSH=BUTTONS, 4T EACH 
STATION, JY 15 CAPABLE OF GENERATING, EDITING, AND 
FORMATTING INFORMATION ON=LINE, 2S WELL AS BUILDING, 
EXECUTING, ANO CEBUGGING ONLINE THE ANALYTIC ANO 
MATHEMATICAL PROCEDURES AND ALGORITHMS OF BOTH THE 
USERS AND THE SYSTEM ITSELF, DEPENDING UPON THE 
ORGANIZATIONAL AREA OR LEVEL OF THE USER, ALTHOUGH 
THE BASIC PROTOTYPE SYSTEM WAS DEVELOPED FOR USE IN 
ILITARY COMMAND AND MANAGEMENT PLANNING ANDO 
INFORMATION SYSTEMS, ITS PHILOSOPHY AND CONCEPTS ARE 
APPLICABLE TO INDUSTRIAL AND ACADEMIC ORGANIZATIONS, 
(AUTHOR) (WU) 


UNCLASSTIFIEO 700329 


UNCLASS;{ FIED 


DOC REPORT BIBLIOGRAPHY SEARCH CaN. YL NO, /O0329 
AD~64O 647 3/8 $72 8/7? e/2 

Eva EM DEVELOPMENT CORP SANTA MONICA CALIF 

ON@LINE INTERACTIVE DISPLAYS IN APPLICATION TO 

LINGUISTIC ANA. YSIS ANG INFORMATION PROCESSING AND 

RETRIEVAL, iv) 
DESCRIPTIVE NOTE! PROFESSIONAL PAPER, 

SEP 68 22P SIMMONS ,R, F, 5 

REPT, NO, S§P22432/00)7/00, 
CONTRACTS AF 19(628)-5166, 


UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTES PREPARED FOR PRESENTATION AT THE 
SYMPOSTUM ON MAN/SMACHINES INTERACTION, PARIS 


(FRANCE), 10017 OCT 66, SEE ALSO ADwolsS 718, 
AD~632 473, 


DESCAIPTORS: (@MAN=MACHINE SYSTEMS, DISPLAY 
SYSTEMS), INFORMATION RETRIEVAL, COM"UTATIONAL 
LINGUISTICS, REPORTS, BIBLIOGRAPHIES 

TOENTIFIERS! ON@-LINE SYSTEMS, 
KERNELIZATION(SENTENCES), BOLO, SENTENCES 


AS COMPUTERS ARE USED FOR INCREASINGLY COMPLEX 
OPERATIONS SUCH AS RETRIEVING OCCUMENTS AND ANALYZING 
SENTENCES, IT BECOMES APPARENT THAT HUMAN DECISION-~ 
MAKING IS STILL AN ESSENTIAL ELEMENT OF THE PROCESS, 
Tre USE OF THE ON]@LINE INTERACTIVE CAPABILITY %F 
TOMAY'S THIRD@GENERATION COMPUTERS SUPPORTED BY 
TYPEWRITER ANDO O!ISPLAY SCOPE TERMINALS MAKES THE 
CONSTRUCTION OF COMPUTER SAIC ED SYSTEMS FOR TRESE 
COMPLEX YASKS AN ATTRACTIVE “PROACH, TWO SUCH 
SYSTEMS ARE DESCRIBED IN THE PAPER, ONE 15 BOLO, 
A DOCUMENT RETRIEVAL SYSTOM TRAY OF ERS THE USER AN 
ON@LINE BROWSING CAPABILITY AG WELL AS TNE ABILITY 1TO 
RETRIEVE DOCUMENTS OR CONSTRUCY BIBL 1LOGRAPHIES USING 
COMPUTERSORIVEN DISPLAY SCOPES AND TYPEWRITERS, 
THE OTHER 16 A SENTENCE SANALYSGIS S STEM THAT 
COMPUTES DEPENDENCY ANALYSES. PMRASE GYRUCTURE 
ANALYSES AND KERNEL SET§ FOR [ACH SENTENCE JT 15 
GIVEN, THIS SYSTEM PRODUCES AND DISPLAYS MULTIPLE 
ANALYSES AND ALLOWS THE USER 19 CORRECT THEN OR FO 
SELECT THOSE wHICH AME SATISFACTORY, THE CONCLUSION 
I$ THAT FOR SOME TIME TO COME COMPLEK [INFORMATION 
PROCESSING SYSTEMS=-PARTICULARLY THOSE CONCERNED WIrH 
NATURAL LANGUAGES@mWILL REMaly AY YHE LEVEL OF 
SEMIAUTOMATIC COMPUTER AIDS TO HUMAN INFORMATION 
PROCESSING, AS SUCH, THEIR USEFULNESS CaM BE 
MAXIMIZED Br OPTIMAL USE OF INTERACTIVE O18F LAY 
TECHNOLOGY, (AUTHOR) (ul 
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AG-&4O @52@ S78 $/@ 9/2 
SYSTEM DEVELOFPMENY CORK. SANTA MONICA CALIF 
GTILIZATIGN OF OMeLINE INTERACTIVE DISPLAYS, (VU) 
OESCRIFPTIVE NOTE} PROFESSIONAL FRPER, 
AUG 66 35” BORKO,H, 4 \ 
REPT, NG, SP@2575, 


UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTE: PREPARED FOR PRESENTATION AT THE 
CONGRESS ON INFORMATION SYSTEM SCIENCE ANO 
TECHNOLOGY (3RD}, SUCK MILL FALLS, PENNSYLVANIA, 
NOVEMBER 20-23 1966, 


DESCRIPTORS) (@MANOHACHINE SYSTEMS, OLSPLAY 
SYSTEMS), (@IN"GRMATION RETHIEVAL, MAN@MACHINE 
SYSTEMS), PROGRAMMING( COMPUTERS), PROBLEM 
SOLVING, DECISION MAKING, OATA PROCESSING SYSTEMS, 
SYNTAX, TELETYPE S7¥STEMNS, CATHODE Ray TUBES, 
COMPUTERS qU) 


THE VERSATILITY AND ADVANTAGES OF USING ON@LINE 
INTERACTIVE DISPLAYS ARE ILLUSTRATED BY EXAMPLES FROM 
(1) THE GENERAL PyRPOSE OISPLAY SYSTEM 
(GP25), (2) THE PATTERN LEARNING PARSER 
(PLP FT), AND (3) THE BIBLIOGRAPHIC ON 
LINE OLSPLAY SYSTEM (B80L0), ALTHOUGH THESE 
SYSTEMS ARE DESIGNED FOR CIFFERENT PURPOSES THEY ALL 
UPTLIZE DISPLAYS gS COMMUNICATION CHANNELS SY WHICH 
TE MAN AND THE MACHINE ARE ABLE TO ENGAGE IN A 
OLeLOG AN? WORK TOGETHER TO SOLVE PROBLEMS, THE 
COMPUTER PROCESSEQ DATA MAPIOLY ANDO DISPLAYS TRE 
RESULTS, YME INFORMATION FROVIDED IN THE DISPLAYS 
ENABLES THE SER TO STEER AND CONTRO’ THE STEPCBY A 
STEP PROGRESS OF YHE PROGRAM, NOT ONLY ARE 
PROBLEMS SOLVED MQReE EFFICIENTLY, BUY THE USERS ARE 
MOME SAYISFIED BY TRE RESULTS ACHIEVED, (AUTHOR) 
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PENNE YLVANIA UNIV PHILADELPHIA MOGRE SCHOOL OF 
ELECTRICAL ENGINEERING 
THE POPes AS A SATELLITE PROCESSOR, 
MAY 66 isr WEINBERG, PAUL RR, ft 
WOLFSERG. MICHAEL S, 3 
CONYRACT? NONR=$81(40) 


UNCLASSIFIED REPORT 


AVAILABILITY$ PUBLISHED IN DECUS PROCEEDINGS P4S5j-64 
MAY 1966, 


DESCRIPTORS: (9D0ATA PROCESSING SYSTEMS, 
@INFORMATION RETRIEVAL), SEAL TIME, MULTIPLE 
OPERATION, REMOTE CONTROL SYGTEMS, INFUTSOUTRUT 
DEVICES, COMPUTERS 

1OENTIFIERS: PoP =-5, 18M 7049 


A POP<-§ AY THE UNIVERSITY OF PENNSYLVANIA [5 
ATTACHED TO AN IBM 7040 THROUGH A NIGH SPEED DATA 
CHANNEL, I[N THIS COR" IGURATION IT SERVES AS AN 
INTERMED TARY BETWEEN THE 7040 AND SEVERAL REMOTE 
CONSOLES INCLUDING CHARACTER OISFLAYS AD 
TELETYPES, THE PURPOSE [5 Yo PROVIDE REAL WTIME 
INFORMATION RETRIEVAL SYSTEMS WITH A REMOTE CONSOLE 
CAPABILITY, THIS PAPER CONSISTS OF TWO PARTSS 

THE FIRST SECTION DESCRIBED THE INTERACTION AMONG 
Tr. VARTOUS SUBSYSTEMS, AND THE SECOND SECTION 
PRESENTS AN ACCOUNT OF THE ASSEMBLY OF POP HWS 
PROGRAMS ON THE 7040, (AUTHOR 
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AD=b47 1%% 8/2 972 
PENNSYLVANIA UNIV PHILADELPHIA MOORE SCHOOL OF 
ELECTRICAL ENGINEERING 
DESIGN PRINCIPLES FOR AN ON@LINE INFORMATION 
RETRIEVAL SYSTEM, iy) x 
DESCRIPTIVE NOTE! TECHNICAL REPT,, 
DEC 66 136P LOWE ,THOMAS C, 3 
REPT, NO, 67014 
CONTRACT! AF 4O(63Q1H142,, DAKFL=124=-AR0 (01-352 
PROV! AF u9769 
TASKS 976901 
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UNCLASSIFIED REPORT 


CESCRIPTORS; CPINFORMATION RETRIEVAL, DESIGN), 
CECODING, COMPUTER STORAGE DEVICES, REAL TIME, 

DATA, MAN@MACHINE SYSTEMS, DATA STORAGE SYSTEMS, 
COMPUTER OPERATORS, YYPEWRITERS tu) 
TOENTIFIERS? ONeL INE SYSTEMS (U} 


AREAS INVESTIGATED INCLUDE SLOW MEMORY DATA 

STORAGE, THE PROBLEM OF DECODING FROM AN INDEX TO A 
SLOW MEMORY ADDRESS, THE STRUCTURE OF DATA LISTS ANO 
DATA LIST OPERATOMS, COMMUNICATIONS BETWEEN THE NUMAN 
USER AND THE SYSTEM, PROCESSING OF RETRIEVAL 
REQUESTS, AND THE USER'S CONTROL OER YHE RETURN OF 
INFORMATION RETRIGVED. LINEAR, LINKED AND INVERTED 
FILE STRUCTURES ARE CONSIOERMED, EMBYRICAL DATA 

FROM THE REPOSITORY OF THE ASSOCIATION FOR 

COMPUTING MACHINERY ARE USED FOR ILLUSTRATIVE 
PURPOSES. THESE Oa7~ a ARE At 9 YSED JN THE PORTION 

CF THE LO CODING MECHANISM STUOY WHICH DEALS WITH THE 
EFFECTS OF TRUNCATION OF INGEX TERMS, FOLLOWING 

THE FILE ORGANIZATION STUDY, THE NECESSARY LIST 
STRUCTURES AND LIGT OPERATORS ARE DFSIGNESD, AN 
EDITING LANGUAGE FOR USE BY THE HUMAN OPERATOR IN 
COMMUNICATING WITH THE SYSTEM [5 SPECIFIED, AS ARE 
REQUIREMENYS FOR YHE EXECUTION OF ‘RBACKGROUND' 

PL OGRAMS WHEN A USER'S INFORMATION RETRIEVAL REQUEST 
1S NOY BEING PROCESSEO, FINALLY, A SIMPLE SEQUENCE 

OF MAN@ MACHINE COMMUNICATIONS WHICH ALLOW THE USE® OF 
THE SYSTEM TO SPECIFY WHAT CLASSES OF DATA ARE YO BE 
RETURNED TO MIM T§ OUTLINED, (AUTHOR) (U) 
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LEMHIGmM UNIV BETHLEHEM FP CENTER FOR TRE INFORMATION 


SCIENCES 
EXPERIMENTAL RETRIEVAL SYSTEMS STUDIES, REPORT NO, 
Zi SYSTEMS MANUAL FOR EXPERIMENTAL LITERATURE 
COLLECTION AND REFERENCE REPRIEVAL SYSTEM, 
APR 6? SOP ANDERSCN,PONALO &, } 

AMICO,ANTHONY F, SGREEN, JAMES §$, 3 

CONTRACTS NONR 610108}, AFSAFCSRE TZ 4x45 

MC LI TORY AFOSR o7-larve 


UNCLASSIFIED “KPORT 


SUPPLEMENTARY NOTE! REPT, NO, 3, PB-173 21843 REPT, 
3, AD~-653 280, 


CESCMIFTORS! (*INFOGRMATION RETRIEVAL, REPORTS), 
INGTRUCTION MANUALS, TECHNICAL INFCRMATION 
CENTERS, PROGRAMMING LANGUAGES, TELETYPE SYSTEMS, 
SUBJECT INDEXING, TRAINING, COMPUTER 
PROGRAHS 

LOENTIFIERS: GE 225 COMPUTER 


TRE MANUAL DESCRIBES AND DOCUMENTS THE RETRIEVAL 
SYSTEM USED BY THE CENTER FOR THE INFORMATION 
SCIENCES FORM SELECTED CURRENT LITERATURE OF THE 
INFORMATION SC ENCES, ABOUT 2,500 DOCUMENT 
REFERENCES, THE SYSTEM 15 PREGENTLY ONeLINE VIA 
TELETYPE AND CONVERSION 15 (N PROCESS FROM TAPE TO 
DISK, BOTH ASSOCIATIVE AND NONWM ASSOCIATIVE SEARCH 
SYSTEMS sRE [N OPERATION, tat THOR) 
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LERWIGH UNIV BETHLENEM PA CENTER FOR THE [INFORMATION 

SCIENCES 

EXPERIMENTAL RETRIEVAL SYSTEMS STUDIES, REPORY NO, 

3, 

APR 67 66P ANOERSON,RONALD ®&, 3 

“AGARDA, ANDREW 2, TREED,OAVIO M, 

CONTRACT} NON -610(08), NSF eGE-2569 


UNCLASSIFIED REP ORY 


SUPPLEMENTARY NOTE! SEE ALSO REPT, NO, 2, AD@053 
279, 
DESCRIPTORS} LATNFORMATION RETRIEVAL, REPORTS), 


GSUBVECT JNOEXING EFFECTIVENESS, SEARCH TRMEORY, 
AUTOMATIC, DOCUMENTATION, DESIGN, SYNTAX, 
SEMANTICS, COMPUTER PROGRAMS, STATISTICAL 
ANALYSIS, ARTIFICIAL INTELLIGENCE, CE ARNING, 
TECHNITAL INFORMATION CENTERS 


CONTENTS! AN ASSOCTIATIVITY TECHNIQUE TOR 
AUTOMATICALLY OPTIMIZING METRIEVAL MESULTSZ A 
SYNTACTICALLY ORIENTED NAT IR AL LANGUAGE DOCUMENT 
RETRIEVAL SYSTEM wITh & BROMSABILITY FEATURE: 
PwRASE PUOEKING, 
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AD@-e53 465 9/2 9/5 le/2 
PENNSYLVANIA UNIV PHILADELPHIA MOORE SCHOOL OF 
ELECTRICAL ENGINEERING 
TrE INPUT SOUTRPUY AND CONTROL SYSTEM OF TKE HOORE 
SCHOOL PROBLEM SOLVING FACILITY, 

DESCRIPTIVE NOTE! TECHNICAL RE®T,, 

JUN 67 1SoP MCRYON RICKARD PB, 3 
WOLFBERG MICHAEL SS, 3 
REPT, NO, @7=30 
CONTRACT: NONMe@ SSL 146) 


UNCLASSIFIED REPORY 


DESCRIPTORS! (@TECETYPE SYSTEMS, @INPUT~OUTRUT 
DEVICES), (ePROBLEM SOLVING, CIGITAL 
COMPUTERS), INFORMATION RETRIEVAL, REAL TIME, 


INTERACTIONS, PROGRAMMING (COMPUTERS: . 
SCHEDULING, REMOTE CONTROL SYSTEMS, MANAGEMENYS 
ENGINEERING, COMPUTER PROGRAMS, CODING, 
INGYRUCTION MANUALS, DOCUMF: TATION, 
BIBLIOGRAPHIES, GRAPHICS, PICTURES, 

PROCESSING 


THE REPORT DOCUMENTS THE EFFORT WHICH HAS TO DATE 
GONE INTO PROVIDING THE ON@L INE, REAL HTIME CAPRABIL 
NEECED FOR THE MOCRE SCHOOL PROBLE™ SOLVING 
FaCHeity, TNE FACILITI£CS CESCRIBED alioOw & USEM at 
A MEMOCTE TERMINAL TO PREPARE INPGYT, EXECUTE PROGRA 
CH A COMPUTER AND EXAMINE MES OUTPUT, THE PROGRAMS 
DESCRIBED ARE RESPONSIBLE FOR CONTROLLING TRIS 
PROCESS BY TRANSMITTING AND BUFFERING YHE DATA TO 
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Itty 


mS 


AND 


FROM THE COMPUTER, TRANSLATING BSFYWEEN EXTERNAL AND 


INTERNAL CODES, 4ND SCKEOULING Toe @CMM@UCTERS' 
EFFORTS, 
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UNCLASSIFIEQ REPORT 


DESCRIPTORS: COLIEQRARIES, AUTOMATION), 
INFORMATION RETRIEVE, CiSSEMINATION, DATA 
PROCESSING SYSTEMS, TECHNICAL INFORMATION CENTERS 
SYMPOSIA, PROGRAMMING CAN VASES iw) 
TOENTIFIERS: ONeL INE SYSTEMS cu) 


CONTENTS: GENERAL SYSTEMS (ALPHA JN GENERAL, 

PATRON CONTROL S*EZTLM, THE LANGUAGE CONTRACL SUBSYSTEM 
OF ALMHA, AUTOMATED B8CIK OCROERING And RECEIVING, 

BOOK CATALOGING, BOCK CIRCULATION, GSERTALS = BASIC 
SYSTEM, SERTALS = HOLDINGS RECORDS, SUPERVISCHS' VIEW 
OF JMPLEMENTING AL MHA 2, “MARTE S CURRENT 

DISSEMINATION PROGRAMS (SELECTIVE DISSEM{NATION OF 
INFORMATICN PROGRAM, SELECTIVE DISSEMINATION OF 
INFORMATION, A UCiptaky SYSTE* FOR SFLECTIVE 

OI SSEMINKATION OF JNFOCRMATTON, NASR/SDO! USER 
REACTIONS) | RMETROBRPECTIVE SEARCHING : CEFENSE 
DOCUMENTATION CENTER, MEIC CSEERS AND THE OFC 
SEAMCNES, NATIONAL AEQONALCTICS AND SPACE 

ADMINIS TRMATION, GSE CF NASA THPEQR FOR 

RETROSPECTIVE SEAQCHING AT RGEC. CNRLENE 
APPLICATIONS (AL PH ae 2 AND NAPALM, 2d 


VNC LASSIE GED ee Dg 
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EFFECYIVENESS OF INFORMATION RETRIEVAL METHODS, tu) 
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REPs, NO, SCIENTIF I C-8, BAaN=1 499 

CONTRACT? AF £9(6@28)<5655, ARPA ORDER 427-2 
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UNCLASSIFIED REPORY 


DESCRIPTORS: (C@ INFORMATION RETRIEVAL, 
EFPECTIVENESS!, SECISTON THEORY, ANALYSIS, 
STATETOFOTHE CART REVIEWS, STATISTICAL ANALYSIS, 
MATHEMATICAL MODELS, EXPONENTIAL FUNCTIGNS, 


INDEXES, DOCUMENTATION tui 
IOENTIFIERS! EVALUATION, OMeLINE SYS. EMS, 
DENSITY FUNCTIONS (Vi 


RESULTS OF SOME FIFTY DIFFERENT @ETRIEVAL METHODS 
APPLIED IN THREE EXPERIMENTAL RETRIEVAL SYSTEMS WERE 
SUBVECTED TO THE ANALYSIS SUGGESTED BY STATISTICAL 
DECI S,IN®A THEORY, THE ANALYSIS VALIOATES «& 
FREVIOUSLY=oPROPOSED MEASURE OF EFFECTIVENESS ANO 
BEMCNS TRATES J1S SEVERAL CESIRABLE PROPERTIES, THE 
EXAMINATION OF A WIDE RANGE OF DATA IN RELAYION TO 
THIS ONE METRIC PROVIDES A CLEAR AND GENERAL 
ASSESSMENT OF THE CURRENT STATE OF THE RETRIEVAL ART, 
AWD SHOWS THAT YHE ART 35 STILL FAR FROM BHAT MIGHT 


BE CONSIDERED A DESIRABLE STATE, (AUTHOR) (U) 
&8& 
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RAND COR® SANTA MONICA CALIF 
THE COMPUTE RSHMERE OW VILLAIN, curs 
AUG 67 17" GREENBZERGER MARTIN | 
REPT, NS, PogeS6 


UNCLASSIF LEQ REPORT 
AVATLABILITYS PUBLISHED IN YONNS HOPKINS 


MAGAZin, FALL 1957, 
CESTRIFPTORS: (OMAN? MACHINE SYSTERS, ATTITUDES), 
COEOUCATION, COMPUTERS), (INFORMATION 
RETRIEVAL, COMPUTEQS), (eCOMPUTERS, 
ATTITUDES), SECTSIQN MAKING, AUTOMATION, 
PERFORMANCE (ENGINEERING) iv} 
IDENTIFIERS COMPUTER=AIDEO INSTRUCTIGH, SNeELINE 
SYSTEMS {U) 


IT 16 HuMAN TO BE FEARFUL AND OCISTARUSTFUL CF A 
STRANGER, THE COMBUTER, LESS THat TWENTY YEARS 

SINCE 176 APPEARANCE UPON THE COKRMERCIAL SCENE, [5 
STILL A RELATIVE gTRANGER TO OUR TIMES, STRANGERS 
TEND TO LOOK GRAY TO US CAT BEST) AND OUR 

INCLINATION 15 TO RANT TO MAKE THEN BLACK OR WHITE, 
PEQPLE LOOK FOR S@APEGOATS, AND TRE AWESOME 

COMPUTER 16 A CONVENIENT ONE, WHAT !5 SAD 15 Trael 

IT HAS BLCOME A SCAPEGOAT IN CERTAIN SEGMENTS OF THE 
SCHOLARLY COMMUBRITY, INCLUDING PEOPLE WITH THE 
ABILITY 70 APPLY THE COMPUTER TO HUMANITARIAN ENDS, 
THE COMPUTER'S POYFNTIT 4. FOR GOOD IS VAST, BUT IT 

1S LIKE AN EMPTY FPFABLET THAT MUST BE FILLED IN BY MEN 
TO BE MACE USEFUL AND MEANINGFUL, Yo FILL FST Ih 

WELL REGUIRES UNCERSTANDING, AND THE BLAS THAT 
UNDERLIES SCAPEGOATING 15 THE ENEMY OF UNDERSTANDING, 
IN THe LAST ANALYSIS, THE QUESTION WITH WHICH WE 
STARTED (THE COMPYTERe=HERO OR VILLAIN: I6 A 

GVESTION ABOUT MEN, NCY MACHINES, WE CAH LOOK TY 
CUMSEL VES IN ANSWERING, (U) 
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 10035289 


AO"65F 304 9/2 
CREGON STATE UNTV CORVALLIS COMPUTER CEKTER 
PROGRESS REPORT ON THE NEBULA COMPUTER, (Ud 
DESCRIPYIVE NOTES RET, FOR | JAM b4—2]) AUG 67, 
AUG 67 42P BOLES, yu. As LONFEVES, V, 
we, EMAEM LU. Ny THOSEL TONG, A, JROGOFF,6, 
Gest 


REPT, NO, CoateB 
CONTRACT! NONR=1266(1 1) 


UNCLASSIFIED REPORT 
SUPPLEMENTARY NOTES SEE ALSG ApwO3F 364, 


DESCRIPTORS: COOTGITAL COMPUTERS, DESIGN), 
(@COMPUTER S~ORAGE DEVICES, DELAY LINES), 
(ODATA STORAGE SYSTEMS, DESIGN), GLASS, 
RELAXATION OSCILLATORS, SHIFT REGISTERS, CONTROL 
SYSTEMS, ENPUTHOUTPUT DEVICES, COMPUTER LOGIC, 
PROGRAMMING( COMPUTERS), TELETYPE SYSTEHS, 


CISPLAY SYSTEMS, SUBROUTINES iu? 
IGENTIF TERS: NEBU, COMPUTER, ASSOCIATIVE NEMORY, 
GNeLINE SYSTEMS (Ut 


OREGON STATE UNIVERSITY HAS DESIGNED AND 
CONSTRUCTED & MEDIUN SPEED, SERIAL OIGITAL COMPUTER 
USING GLASS GELAY LINES CIRCULATING AT 22 me, AS 
MEMORY, THE DESIGN OBVECTIVES aS ORIGINALLY 
CONCEIVED iw A SPECTAL SEMINAR WERE} (1) TO 

BE A RESEARCH PROVECT IN COMPUTER SESIGN, (2) 

To BE USED AS AN EDUCATIONAL MACHINE, (3) TO 

WAVE EAS SLY MODIFIABLE HARDWARE © OR BASIC RESEARCH IN 
COMPUTER SYSTEMS DESIGN, AN UNUSUAL ARRANGEMENT OF 
INFORMATION WITHIN THE 22 Me, MEMORY ALLOWS A SIMPLE 
INTERFACE WITH THE 340 KC, ARITHMETIC UNIT, WHICH 
RESULYS IN AN EFFECTIVE ZERO LATENCY TIME AND 
PROVIDES POSSIBILITIES FOR AN ASSOCIATIVE MENORY, 
THE ART PHMETIC UNIT HAS A COMMAND STRUCTURE SIMILA® 
7S LARGE PSRALLEL MACHINES AND USES FLIP eFL OP 

ART THMETSC AND CONTROL REGISTERS THROUGHOUT, ALL 
MAROWARE DEVELOPMENT HAS BEEN AIMED TOWARD THE 
CONCEPT OF EASY MODIFICATION, ELABORATE CONSOLE 
CONTROLS FOR EFFECTIVE MAN@MACHINE INTERACTION, ANDO 
LOW COST, FeIS REPORT DESCARIARES THE STRTUS OF THE 
PROYVECT AS OF AUGUST 21, 1947 (AL THOR) (u) 
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THE REPORT 15 A SYUDY OF TWO TYPES OF THE PROCESS 

OF QUESTION*NEGOTIATION IN LIBRARIES AND INFORMATION 
CENTERS, THROUGH TAPED [INTERVIEWS WITH SPECIAL 
LIARARTANS ANO INFORMATION SPECIALISTS, FIVE LEVELS 
OF JNFORMAYION WERE ISOLATED WHICH ARE CONSCIOUSLY 
SOUGHT ANG RECEIVED BY THE LIBRARIAN IN THE 
NEGOTIATION PROCESS, THESE ARE (3) SUBUECY 
DEFINITIONS (2) OBYECTIVE AND MOTIVATIONS (3) 
PERSONAL CHARACTERISTICS OF THE JNQULRERE (4) 
RELATIONSHIP GF JuGUIRY DESCRIPTION TO FILE 
ORGANIZATIONS (5) ANTICIPATED OR ACCEPTABLE 

ANSWERS, THE SECOND TYPE OF NEGOTIATION, SEL Fe 

HELP, 1S THAT IN gh ICh THE JNGUIRER ALONE NEGOTIATES 
WITH THE TOTAL INFORMATION SYSTEK, UNDERGRADUATE 
STUOFNTS IN COURSES IN THE INFORMATION SCIENCES 
REPORTED ON THIS PROCESS RESULTING FROM A §° 
GENERATED INFORMATION NEEO! THE OCECISIONS ANO 
SYRMAYTEGIES3 THE SQURCES USEC, BOTH HUMAN AND PRINT, 
THE COMPLEXITIES AND FALLURES OF THEIR PROCESSES} ANS 
THE AMBIGUITIES OF THEIR QUESTION=ASKING STRATEGIES, 
FOUR SUCN YEPORYS, INCLUDING SYSTEMS CHARTS, ARE 
SKOWN, THE TWO TYPES ARE COMPARED wiTH 
RECOMMENDATIONS FOR IMPROVING THE DISPLAYS AY THE 
INTERFACE BETWEEN INQUIRER AND SYSTEM, (AUTHOR) (U) 


q] 


UNCLASSIFIED /G903929 


UNCLASSTFIEO 
COC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, £00329 


AD-660 08% $72 9/2 
LEMIGH UNITY BETHLEMEM PA CENTER FOR THRE {NF ORMATION 
SCIENCES 
GRINS, AN ON@LINE STRUCTURE FOR YHE NEGOTIATION OF 
INQUIRIES, 
OESCRIPTIVE NOTES ™ STEM THESIS, 
SEP 67 6oP GREEN, GAMES SPRGAT 1 
RmeErPr, NO, 44 
CONTRACT? AFaAFOSR~T7Q4-bb 
PROG! AFu9769 
TASK! @746901 


UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTE: REPY, QN ‘STUDIES IN TKE MAN& 
SYSTEMS INTERFACE IN LIBRARIES, ' SEE ALSO ADH 659 
4oa, 


DESCRIPTORS (@CTBRARIES, INFORMATION 
RETRIEVAL). (@INFORMATION RETRIEVAL, #* COMPUTER 
PROGRAMS), SEARCH THEORY, EFFECTIVENESS, 
EFFICIENCY, MANO MACHINE S7STENG, YECHNICAL 
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IN GENERAL, PROBLEMS ARE SOL VABLE ALONG A CONTINUUM 
OF ABSTRACTION, THERE 16, aY ANY GIVEN POINT IN 

THE DEVEL OPM NT OF THE SOLUTION, A MOST EFFICIENT OR 
OPTIMUM STRATEGY. IN INFORMATION RETRIEVAL SYSTEMS 
TweE UCTIMATE SOLUTION (5 OBTAINED AT A MORE SPECTR IC 
RATHER THsn AT A MOME ABSTRACY LEVEL, THE TLESTION 
NEGOTIATION PROCESS 15 VIEWED AS AN EFFICIENT 
PRELIMINARY SYRATEGY WHITH ENABLES AN INFORMATION 
SEEKER TO OBTAIN AIS INFORMATION GOAL wI]TR THE LEAST 
AMOUNT OF OVERALL EFFORT, IN OCROER FOR A FROALEM 
SOLUTION PROCEDURE TO REMAIN EFFICIENT a MEANS FOR 
PREDICTING WHEN TO CHANGE STRATEGIES MSY BE 
PRCVIDED, IN TYME PARTICULAR EX AMMLE OF QUESTION 
NEGOTIATION THIS BP. CDOICTION 16 BASED ON THE MATE AT 
WHICH THE DEFINITION OF THE USER'S NEED DEVELOPS, 

AN ON@LINE COMPUTER PROGRAM CaLil€d GMINE IS 
DESCRIBED WHICH IMPLEMENTS THE INF OMMATION 
SPECIALIST’S ROLE IN THE NEGOTIATING OF & USER'S 
NEED, YHIS PROGRAM COMMUNICATES wilTH TrE USER IN 

M1S NATURAL CONVERSATIONAL IDIOM, WHEN THE 
NEGGTEATYON [8 YUDGED BY GRINS To BE AS WELL 
DEVELOPED &S TT TS CIMELY TO GET, A SEARCH 1S MADE CO 
TwE AVATL ABLE OCCUMENTS, THIS SEARCH PRODUCES AN 
OROEREO LIST OF THE SINTYSTHREF BEST OO CUMENTS wrlon 
COME CLOSEST YO THE USER'S EXPRESSED NEED, THE 
STRUCTURE OF YHE PROGRAM 15 MODULAR $0 THAT 
IMPROVEMENTS may BF EASILY MAOE, SOMNF SUCH 
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FEATURES OF FOUR DATA MANAGEMENT SYSTEMS UNCER 
DEVEL OPMENT ARE COMPARED, THE FOUR SYSTEMS ARE THE 
TIME SHARED CATA BANAGEMENT SYSTEM 

iSVYSTEM DEVELOPMENT CORPORATION: AND A 

VARIANT OF IT, THE REMOTE FILE MANAGEMENT 

SYSTEM (COMPUTATION CENTER, TRE UNIVERSITY 

OF TEMAS) $ DATA MANAGER © | (AUERBACH 
CORPORATION] $ THE GENERALIZED INFORMATION 

SYSTEM (18M) 5 AND THE CATALOG SYSTEM (THE 

MAND CORPORATION), COMPARISONS ARE DRAWN IN 

Ted ARE ASS EXTEANAL AND INTERNAL DATA STRUCTURING 
AND CRGANIZATION, SEVERAL OIFFERENLES AMONG VHE 
SYSTEMS ARE NCOTEC AND BRIEFLY ISCUSSEC, 

CAUTNOR, iv) 


UNTLASGIF IED 400329 


Leal 
ee 


eee 


UNCLASSIFIED 


DOC FEPORT BIBLIOGRAPHY SEARTH CONTROL NO, £00329 
AD-e8: F966 $/2 §/7 97e2 

SYSTEM CEVELOPMENT CORP SANTA MCNICA CALIF 

AN APPROACH TO THE ON=LINE INTERROGATION OF 

STRUCTURED FILES OF FACTS USING NATURAL 
PE SCRIP TIVE NOTE! PROFESSIONAL PAPER, 


APR 66 eer KELLOGG,CHAMLES wn, 3} 
REPT, NO, SP 2491 /000/00 


CONTRACT; AF 1o2@c)—-S1he, ARPA ORDER“773 


LANGUAGE, (UV) 


UNCLASSIFIED REPORT F 


DESCRIPTORS: (@ INFORMATION RETRIEVAL, 
CGRAMMARS), (@OCATA PROCESSING SYSTEMS, 
PROGRAMMI> GI COMPUTERS) ), (LOMANeMACHINE 
SYSTEMS, GRAMMARS), TIME SHARING, SYNTAX, 
PROBLEM SOLVING, ALGORITHMS, SEMANTICS 


eu) 
IOENTIF TERS: DATA MANAGEMENT, 


ON-LINE SYSTEMS (Uy 


THE ACVENT GF TIME=SHARED COMPUTER SYSTEMS PRESENTS 
TRE COMPUTING COMMUNITY WITH THE NEw AND CHALLENGING 
OPPORTUNITY OF PROVIDING WSERS WITH MORE POWERFUL 4ND 
EFFECTIVE TOOLS FOR PROBLEM SOLVING, FOR EXAMPLE, 
MAVING FACILITIES FOR RaPlOLY ACCESSING LARGE FILES 
OF STORED INFORMATION IMPLIES & CONCOMITANT SEED FOR 
DEVELOPING SETTE® METHODS FOR INTERROGATING THE 
CONTENT CF THESE FILES, USER/COMPLTER INTERACTION 

IN FORMULATING PROBLEMS DEPENDS ON SUCH IMPROVEMENTS 
IN COMMUNICATION EFFECTIVENESS AND, CONSEQUENTLY, THE 
COOPEMAYTIVE PROBLEM SOLVING VENTURE ITSELF, ON= 

LINE INTERROGATION OF STRUCTURED FILES [5 VALUABLE 
ONLY IN MROPCRITON *> & USER'S AAILITY TO GET AT SETS 
OF RELEVANT FACTS, TO PRECFI YE PERTINENY 
SELATIONSHI9S AMONG THESE FACTS, AND TO MANIPULATE, 
REARRANGE, ANC COMBINE THEM AG REQUIBED BY THE TASK 
AT HAND, TTS PAPER 15 CONCERNED WITH DEVELOPMENT 

OF AN APPROACH AND IMPLEMENTATION OF A VERTCLE YO 
ENABLE USERS TO FORMULATE REQUESTS MORE CONVENIENTLY 
AND TO GaIN ACCESS TO RELEVANY Facrg, 
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Pam@7T Tf} = THE RMEBORT PRESENTS THE FOLLOWING 

APPL ITTATIONS CF THE ITERATIVE ARRAY COMPUTER 
MABDCLAC? (tp SIMULATION SF ANALOG 

COMPUTERS ON AN ITTERATI VE =RAAY COMPUTER, 

12) FER ING GSGULAD SIMULATION PROGRAM 

(3) “AYRE MUL TIME ICATION ON AN J[TEWATIVE 

AMR iY AND 14) AN ITTERATIVE aRRay 

PSE DOR AND OM NUMBER GENERATOR, PART fy 

~ YHE MERPORT 75 A SUPPLEMENT TO THE REPORT, 

RaAD{ CAL MANUAL END SUBROUTINES, BY FHANK 

MCORE, ONLY FIEED POINT SUBROUTINES WERE 

PROVIDER Ts THAT MERPORT, THIS SUPPLEMENT CONTAING 
FLOATING PAINT SUBROUTINES OF TWO OLFFERENT FORMATS 
AND ALSO [NPUT=DULPTPUT SUBROUTINES FOR AN ON@LINE [8M 
TYPEWAT TER, tl: 
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RETRIEVAL, GAME THEORY, SET THEORY, RECURSIVE 
FUNCTICNS, CONTROL, SEMA’ TICS, SYNTax, 


DECISION THEORY, THEOREMS (ud 
LOENTIFIERS: AUTOMATA THEORY, TURING MACHINES, 
TIRING §GUAD ivt 


IN THIS PROVECT, THE WARTUUS SUBVECTS COVERED ARE: 

C1) COMPUTATIONAL COMPLEXITY AND Ire RATIVE 

ARRAYS, (2) A GENERALIZED FIRING SOUAD 

PROBLEM, (£3) ASYNCHRONOUS SYSTEMS FOR 

TNF UNTTE aRRAYS, (4) COMPUTER THEORE™ 

PROVING, (5) [ODEALIZED MACHINES FORMAL 

SYSTEMS, AND RECURSIVE FUNCTIONS, Co! 

SIMULATION OF ANALCG COMPUTERS CN AN 

LTERATIVE ARRAY COMPUTER, 6779 FIRING 

SQUAD SIMYLATION PROGRAM, 18) MATRiy 

MULTIPLICATION ON AN [TERATIVE ARRAY, 1%) J 

An [TERATIVE ARRAY PSEUDO-#ANDOM NUMBER ~ 

GENERATOR, (10) 4 SUPPLEMENT TO RAD CAL 

MANUAL, THE STUOTES AME fSSUE2 IN FOUR SEPARATE 

INTERIM TECHNICAL REPORTSES CEs THROUGH iN) 

(5), (6) THROUGH (9), AND 2:40, BRE 

THE GROUPINGS, PART TT ~ THE THEORIES OF 

TUMING MACHINES, WeMACHINES, MARKO 

ALGORITHMS, POST SYSTEM, RECURSIVE 

FUNCTIONS, ANO THE CALCULUS OF CAMBOA 

CONVERSION ARE PRESENTED, FACH OF THESE HAS 

COMNON THE USE OF A FINITE ALPHABET, A FINITE NGMBER 
rad 


' 


OF RULES, AND A POTENTIALLY TNF INT TE AMOUNY r 
WORKING SPACE, AND FACH MAY BE CONSITDEREC AS A tu) 
i 
UNCLASSIFIES so0z29 


UNCLASSIFIED 
CHOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 


AD-665 45S} 1§75 972 
RANC CORP SANTA MONICA CALIF 
CESICN CONSIDERATICNS FOR A COMPUTERHASSISTED 
MAINTENANCE PLANNING AND CONTROL SYSTEM, 
FEB 68 6\P DOREZNE+,S, %, SVAN 
HORNA, Ly § 
REPT. NO, P- 3765 


UNCLASSIFIED REPORT 


DESCRIPTORS; (@ATR FORCE OPERATIONS, 
MAINTENANCE} , (@ DATA PR _ TESSING SYSTEMS, 
MAINTENANCE), (OINVENTORY CONTROL, DATA 
PROCESSING SYSTEMS). MILITARY REQUIREMENTS, 
MANAGEMENT PLANNING, REMOTE CONTROL SYSTEMS, 
REAL TIME, FEASTBILITY STUDIES, INFORMATION 
RETMIEVAL, LOGISTICS, AUTOMATION, CECISION 
MAKING, SCHKECULING, INPUTAOUTPL? CEVICES, 
COMMAND «© CONTROL §°STEMS 

TOENTIFIOERS: GUANJUM ELECTRONICS, AUTOMATA 


THEORY, THIN FILMS, (LATTICE VIBRATIONS, 
SEGUENTIT AL MACHINE, THRESHOLO, THIN FEMS 
ELECTRONICS 


THE PAPER DESCRIBES THE DESIGN CONSTODERATIONS 
"COMPUTE RMAEASSISTER MAINTENANCE ® RNNING AND 
SONTROL SYSTEM, CALLED CAMEOS, TO SUPPORT AN 
AIM FORCE BASEL EVEL MAINTENANCE CRGANI ZATION 
THE PCANNING AND CONTROL OF TTS ACTIVITIES, 
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IMTERACTIVE SYSTEMS; TACTICAL COMMAND AND CONTROL 
SyYETEMG COMMATIBILITYS EMMACT OF AUTOMATED 
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Tre TT > REYRICVAL SYSTEM AT SITs A CLS %e 
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A SURVEY SF THE LITERATURE RELATES TS Manw~CoMeureR 
INTERACTIGN REVEALS THE MANY ASPECTS OF THIS PROBLEM 
WHICH APPEARS TO BE IN THE CROSSROADS AMONG SUCK 
CIVERSE FIELDS AS COMPUTER LANGE AGE, COMPUTER 
SYSTEMS OPERATIONAL CHARACTERISTICS, CONTROL THEORY, 
DECISION YTRESRY, INFORMATION YHEORY, APFLIED 
PSYCHOLOGY, COMPUTER DISPLAY AND INTER: i CE 
ENGINEERING, ETC, IN THIS PAPER WE HAVE CKSSEN 70 
PRESENT THE GNRLINE INTERACTION FROM AN INE ORMATION 
AND DEC{SION POINT OF VitwW, & MODEL !8 GIVEN OF 

THe CASE (N BHICK & HUMAN OPERATOR 15 ENGAGED ON@LINE 
IN YHE SOLUTION OF & PROBLEM LIKE OG BUGCING A 

PROGRAM, TESTING & w"DEL [IN A SCLENTIF IC APPLICATION, 
OR PERFOR™ING & LIBRARY SEARCH. IN THIS “ODE: THE 

HUMAN OPERATOR IS CONSIDERED 1O SEEM TO MINIMIZE 
OVERALL COST, THIS COET 15 OBTAINED BY ADTING THE 
OPFRATYIONAL COST OF BOTH MAN AND COMPUTER TO A 

REMNANT TERMINAL COST CRIGINATEO BY THE REMAINING 
UNCERTAINTY, THIS ANALYSIS, PERFORNED FOR CACH OF 

A SEY OF POSSIBLE ALTERNATIVES FOR AZ ION, 18Y LEAD 

To SELECT AND EXECUTE ONE OF THEM, TO TERMINATE THE 
PROCESS, OR To REE VALUATE THE POSSIBLE ALTERNATIVES 
ANO/GR HYPOTHESES SN A SEARCH FOR NEW ONES, SOME 
PRACTICAL APPLICATIONS IN TERMS OF RESPONSE TIKE AT 
OTHER CHAPACTERTSTICS OF A COMPUTER UTILITY ARE 
PRESENTED, aS WELL AS SOME THEORETICAL IMPLICATIONS 
FROM AN [NFORMATIONAY POINY OF VIEW, AUTHOR? tu) 
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TRIS VOLUME CONTAINS SESCRIPTIONS OF CURRENT 
OPERATIONS OF TRE DOCUBRENT SYSTEM, TRE MANAGEMENT 
INFORMATION SYSTEMS AND THE AUTOMATIC DATA 

PROCESSING ‘AQOP)> SYSTEM, AN ASSESSMENT OF THE 

ADP SYSTEM IS INCLUCED, CURRENT REGUIREMENTS 

ARE CELINEATED IN THE FORM OF EXISTING DIRECTIVES ANDO 
WORKING AGREEMENTS, FUTURE REQUIREMENTS ARE 

STATED AS POSSTBLE ALTERNATIVE MISSIONS THAT COULD BE 
UNDERTAKEN BY DDC IN THE NEXT FIVE vEARS, 

CURRENT NEEDS ARE POSTULATED aS TROSE NEEOS WHICH 
SHOULO BE MET IN YHE FIRST TWO CR THREE YEARS TO 
INCREASE TNE EFFECTIVENESS CF THE OPERATIONS AT 

Coc, FUTURE NEEDS CONTAINS SIMILAR NEEDS FOR 
TRPROVZTMENTS AND DEVELOPMENTS {N THE THREETOoF i ve 
YEAR PERTOO, (AUTHOR) {ui 
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OF COMPUTER HAROWARE AND SOFTWARE, SECYICN 8 

DEPICTS TRE MOST LIKELY DEVELOPMENT OF COMPUTER 
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APPLICATION DURING THE NEXT FiVE YEARS, SECTION 
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A WOMKING MODEL OF A TFCHNICAL INFORMATION SYSTEM 

WaS DESIGNED AND CONSTRUCTED, THE WORKING 

LITERATURE waS TAKEN FROM TWENTY«ONE JOURNALS IN tmE 
FIELD CF PRYSICS, TYME SYSTEM UFILIZES REMOTE 

CONSOLES TG ACCESS A TIME SHARING COMPUTER FACILITY 
(PROVECT MATH, PROGRAMS WERE DEVELOPED FOR A 

LARGE VARIETY OF SEARCH AND PROCESSING TECKNIGUES IN 
REAL TIME AS WELL *#S FOR OELAYED OUTPUT, THE 

SYSTEM IS INTENDED TO BE A PROTOTYPE OPERATING IN A 
REALISTIC TEST ENVIRONMENT, (AUTHOR) Cw 
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COMPUTER SIMULATION TS A COOPERATIVE VENTURE 
BETWEEN RESEARCHE® AND [NF ORMATION PROCESSOR, BUT THE 
PRCOCESSOR'S SOLE CUSTOMARILY BEGINS "OO LATE, THE 
RESEARCHER CAN BENEFIT SUBSTANTIAL CY BY BRINGING THE 
COMPUTER UP INTO THE EARL TER, CREATIVE PHASES CF THE 
SIMULATION PROCESS, -AN ONWLINE COMPUTER SYSTER THAT 
MAKES TwIS POSSIBLE IS SESCRIBED, THE OFS SYSTEM 

TS OPEN-ENDED AND MODULAM IN A ¥EORMY FUNDAMENTAL 
SENSE, TRE USER CAN ADD HIS CN PARTS OVER A 
PERIOD OF DAYS OR MONTHS AS HE INCREASES 4I5 
UNDERSTANDING OF HIS PROBLEM, YHE O95 SYSTEM [5 
RELATIVELY FREE OF RULES AND FORMATS, THE USER 
CREATES HIS OWN LANGUAC. AND MIS OWN CONVENTIONS, 
WE WAS THE wICEST LATITUOER TO EXPRESS HIS PROBLEM 

IN TTS NATURAL TERMS AND TO BE INVENTIVE, 

GRADLALLY HIS SYSTEM TAKES ON AN INOIT VIDUAL 
CHARACYTEM APPROPRIATE YQ THE PURPOSE 17 IS TS SERVE, 
THE USER CAN CREAYE MIS OWN SYMBOLS AND H'S CH 
MAPPING OF COMMON STORAGE BY MEANS OF STANDARD 
OPERATORS, HE CAN ALSO CREATE MIS OWN OF FRATORS 

AND ADD TMEN wITKQUT LINE? TO THE SFT CF STAND ARO 
OPERATORS SUPPLIED TO mIM, CRERATORS ARE 

FUNCTIONAL SUBROUTINES PROGRAMMED IN ANY LANGUAGE 
THAT THE COMPUTER CAN COMPILE, SUCH AS FORTRAN, MAO, 
OR FAP, OP GH2 PROVIDES ThE VSER wit A SIMALE 
MECHANISM FOR COMPOUNDING SPERATCES SR CREATING neo 
OP'S, A MHOF TABLE TN COMMON STORAGE NAS ONE 

LINE FOR EACH GRPERMATOR GN THE CONCATENATIOCN OF 
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SYSTEMS 


VIME=SHARING SYSTEMS HAVE YIELDED LARGE PAYOFFS JN 
COMPUTER PRCZRAM PRODUCTION Si PROVIDING FAST 
TURNAROUND AND INTERACT! ~  SEBUGGING, CORPORATIONS 
OR INSTITUTES THAT INSTAL TIME -ShHARMING SYSTEMS WiLL 
FINO THAT THEIR SySTEMS WILL SOON BE SATURATED KITH 
USERS, UNTIL TRE SYSTEM CAPACITY $5 EXPANDED, BY 
MEANS OF HARDWARE OR SOFTWARE CHANGES, IT MAY GE 
DESI*YABLE TO IMPLEMENT A PRICRIYY SYSTEM THAT WILL 
FACILITATE WORK ON CRITICAL PROVETTS ANG INSURE FHE 
MEETING Gr DEADLINES, THIS PAPER DISCUSSES YRKE 
CRIVERI A FOR A TIME -SHARING PRIORITY SCHENE AND 
PRESENTS SOME TECHNIGUES FOR SUPENIMPOSING A PRIORI 
“CHEME YRON A TYPICAL YIMESHARING CONFIGURATION, 

THE SCHEME HAS TH@EE PRIMAPY PRICRITIES! NIGH, 

LOW, AND NO, Urb RS ARE ALLOCATED BUDGETS OF 

HIGH AND LOW PR, ORITTY TIME FOR THE SUCCEEDING 

MONTM BASED UPON THE. CURRENT FORECAST AND PREVIOUS 
US‘GE, ALL USERS ARE GIVEN UNLIMITED NO PRIORITY 
TIME. THE SALIENT FEATURE OF THE SCHEME I15 THAT THE 
USERS DETERMINE WwEN AND AT WHICH PRIORITY TREY Wilir 
OPERATE, SOHE EXAMPLES OF THE BUDGET ALLOCAYION 
PROCESS ARE INCLUDED. (AUTHOR) 


elt 


UNCLASSITIEO 


(VU) 


{UW} 


CU} 


Y 


iV) 


C9220 


UNTLASGSIFTIES 
noc REPGRT BILAL ITCGRAPHY SEARCH CORTROL NO, 400330 


AG-a22 013 
SYSTE DEVELORMENT CORP SANTA MONICA CALIF 
OBSERVATIONS ON TIME=SHARED SYSTEMS, (uo : 
DESCRIPTIVE NOTE: PROFESSIONAL PAMPER, \ 
sErF aS 2e" SCmwaRT7Z, SILES 1, 3 
REPT, NO, SP =20%6 
CONTRACT: SD97 


UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTES PRESENTEG AT TNE NATIONAL ACM 
CONFERENCE (#OTM), CLEVELAND, OK!10, 24-6 AUG 85, 


DESCRIPTORS: COCOMPUTERS, SECREDULING), (eDATA 
PROCESSING SYSTEMS, SCHEGULING), (8S CMEDULING, 
COMPUTERS), TIME, OPERATION Cu) 
TOENTIFLERS: ON|*LINE SYSTEMS, TIME 
SHAMINGI COMPUTERS} tu} 


THE PAPER CISCUSSES VARIOUS CONSIDERATIONS FOUND 
NECESSARY WHEN PLA CNING AN GNeLINE TIME @ SHARED 
INSTALLATION, PARTICULARLY FROM YHE POINT CF VIEW OF 
USERS GF SUCH SYSTEMS, BASED MAINLY GN EXPERIENCE 

WITH THE PTIMEe SHARING SYSTEM a? THE SYSTEM 

CEVELOPMENT CORPORATION, ACTUAL SITUATIONS ae 
DESCRIBES IN CROER YD SHOW WHERE PROBLEMS EXIST, AND 
NOW ADVANTAGES OF SUCH SYSTEMS May BE ACCRUES, 

(AUTMOR (uw) 
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THE DOCUMENT PRESENTS A USER'S AND BROGRAMNE RTS 
DESCRIPTION OF THE YRATR PROGRAM, WHICH PROVIDES 

Tre USER WITH AN QNOLINE TECHNIQUE FOR SCANNING DATA 
ANDO DERIVING VARI 4B. ES, THE TECHNIQUE ASSISTS IN 
CREATING AND EVALUATING GFTIMNAL INDICES FOR 
EXHIBITING RELATIONS ARGNG EMPIRICAL DATA, TRACE 

TS WRITTEN IN THE TIMESHARIKG SYSTEM VERSION OF THE 
JOVIAL LANGUACE (97S) FOR THE ANSFSG"32 

COMPUTER AF SUC, TNE ONweLINE CAPABILITY OF THE 
PROGRAM PERMITS Ie“EQ LT # TE FEEDBACK TO TYME USER ABOUT 
THE RELATIVE UTiLiry OF DERIVED INDICES AND PERMITS 
ADOPTION OF MOOLFICAYTION OF YHESE FOR FURTHER 
ANALYSES, THE TIME=SHARING CAPABILITY OF THE 

PROGIAM PERMITS EFFICIENT USE OF THE COMPUTER IN THIS 
PROCESS, (AUTHOR) tu) 
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THE USERS’ GUIDE INSTRUCTS THE PROSPECTIVE 
TIMESHARING USER ON HOW TO USE TINT, THE ONe@ 

LINE TELETY®E JOVIAL INTERPRETER, THE GUIDE 
PRESENTS & BRIEF INTRODUCTION TO Ywr TIME eGnHaRING 
SY¥ZYEM, A COMPLETE DESCRIPTION OF TE BEALECT OF 
THE VovTAL LANGUAGE THAT TINT INTERPRETS, &ANO THE 
TSS COMMANDOS THAT ARE REQUIRED WHEN OPERATING 
TINT, (AUTHOR) 
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THE OISSEMINATION SF INFCRMAYTIGON ABGUY COMPUTER 
PROGRAMS 15 HAMPERED BECAUSE CF WE LACK OF 
CONFORMITY IN DOCUMENTATION, THE DELAYS INHERENT IN 
ANY OISTRISBUTION SYSTEM, AND THE INABILITY YO SELECT 
ONLY DESIRED INFORMATION WITHOUT BEING FLOODED WIT 
INFORMATION WHICH IS NOT OCF PRESENT INTEREST, AN 
ON=LINE SYSTEM FOR STORING AND RETRIEVING INFORMATION 
ABOUT THE PROGRAMS ASSOCIATES WIT THE COMPATIBLE 
TIME<SHARING SYSTEM (CYSS) HAS BEEN CEVELOPED 

TO BE INCLUDED aS A CTSS COMMAND, THIS SYSTEM 

WILL HEL® TO DOCUMENT THE SYSTEM COMMANDS, SUPERVISOR 
ENTRIES, LIBRARY SUBPROGRAMS, ANG PUBLIC PROGRAMS, 
THESE TYPES OF PROGRAMS HAVE BEEN CHOSEN SINCE 

THERE [5 AN URGENT NEED FOR HAVING THIS DOCUMENTATION 
AVALTLABLE CON DEMAND, [.Ee, ON“LINE, (AUTHOR) {U) 


115 


UNCLASSIFIED 705330 


UNCLASSIFIED 
COC REPORT BIBLIOGRAPHY SEARCH CONTPOL NG, £00330 


Alw@25 728 9/2 $7 j 
MASSACHUSETTS INST GF TECH CAMBRIDGE 
THE PRIORITY PROBLEM, 
NOv 63 3as5P GREENBERGER MARTIN 3 
2EPY, NO, MACH TReD2 
CONTRACT! NONRe4 POP Ot? 
PROG? NR=QO#8=189 


UNCLASSIFIEG REPORT 


SUPPLEMENTARY NOTE: REPT, ON PROU, MAC, PRESENTED AT 
THE NATIONAL MEETING OF THE CPERATIONS SOCIETY OF 
AMEMICA (27TH), BOSTON, 6 MAY 65. 


DESCRIPTORS: COCOMPUTERS, SCHEDULING), 
MATHEMATICAL ANALYSIS, REAL TIME, COSTS, 
NONLINEAR SYSTEMS 

TOENTIFIERS: MAC PROUECT, TIME 
SHARING(I COMPUTERS) ,ON*LINE SYSTEMS, MULTIPLE 
ACCESS SYSTEM 


PRIGRITY DECISIGNS ARISE WRENEVER LIMITER 
FACILITIES muUST BE APPORYIONED AMONG COMPETITIVE 
OEMANDS FOR SERVICE, A PRIORITY OPERATION OF 
CONTEMPORARY INTEREST I§ SCHEDULING A TIME@GSHAPED 
COMPUTER AMONG ITS CONCURRENT USERS, SERVICE 
REQUIREMENTS ARE NOT KNOWN IN ADVANCE OF EXECUTIG, 
To KEEP RESPONSE TIMES SHORT FOR SMALL RECUESTS, 
SERVICE INTERVALS ARE PARTITIONED AND SE MENTS ARE 
SERVED SFPARATELY IN ROUND@ROBIN FASHION, A 
MATHEMATICAL ANALYSIS PINPOINTS THE YTRADEOFF BETWEEN 
OVERHEAD AND OFSCRIMINATION, IMPLICIT IN THUS 
PROCEDURE, AND ALLOWS ALTERNATE STRATEGIES TO BE 
COZTED, EXTENSIONS OF THE SIMPLE ROUND=ROBIN 
PROCEDURE ARE SUGGESTED, TRE QBVEC TIVES GF TIME 
GHARING ARE REVIEWED, AND IMPLICATIONS APE SRAWN FOR 
THE DESIGN CF FUTURE PRIORITY AND PRICING SYSTENS, 
(AUTHOR: 
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TEACHING MACHINES, ARTIFICIAL INTELLIGENCE, 


TIME 

TOENTIFIERS! TIME SHARINGI COMPUTERS). LISP, MAC 
PROJECT, ON@=LINE SYSTEMS, MULTIPLE ACCESS 

SYSTEM 


a, THE BROAD GOAL OF PROVECT MAC 15 EXPERIMENTAL 

a INVESTIGATION OF NEW WAYS [N WHICH ON@LINE USE OF 
COMPUTERS CAN AID PEOPLE IN TRETR INDIVIDUAL WORK] 
WHETHER RESEARCH, ENGINEERING GESIGN, MANAGEMENT, OR 
FOUCATION, (AUTHOR) 


117 


UNCLASSIFIED 


oe 


(Uy 


400330 


UNZTLESSIF IED 
COC REPORT BIALIGGRAP- ¥ SEARCH CONTROL NO, 1623306 
AD=629 867 9/2 


GENERAL ELECTRIC CO WASHINGTON O C 
THE APPLICATION OF CL ARGE@SCALE COMPUTERS TO U,S, AIR 


FORCE INF -RMATION SYSTEMS, tub 
COSCRIPTIVE N TE: FINAL REPT, 35 JAN &$H15 YAN 66, 
MAR &t 778 CAMPBELL, JOHN B, i 
MCCABE, JOHN BP, SNEVANS,ESSIE 3, 3 
CONTRAC?: AF 194628524942, 


ROG AF=z80; 
faSKt 280103 
MON? OR: E&> , TE 660137 


NOLAGS SF LE REFORY 
SUPs EMEN TARY sOTE! 
LESCRIF70RS5° (# T® FORCE, WAGES), fe OME. TERS, 


PERS. NEL MANAGEMENT), (@a!lR® FORCE PERSONNE: | 
COM™UTERS,, MAT EMATICAL MODELS, ALGORITHMS 
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TwO AIR FORCE FUNCTIONS WERE FXAMINED 79 

DETERMINE Te . FEASIBILITY Of ZENTRALIZING TRE TASAS 
AT A COMPUTER CEWTER WITH REMCTE ACCESS Tre 

APPL CATIONS EXAMINESS 61) AN OVERALL Pav SYSTEM, 
AND (2; & SYSTEM ~“O AID IN THE ASSET GNMENT OF 
PERSONNEL, TO JCB, PROVED INTERESTING TNH THL IR 
DEMANDS UPON _AR GE #SCALE DAT ARHANOL ING AND 
MANIPULATION CAYMABSLTTIES, FEASIBILITY OF BOTH THE 
PAY AND MANwe LOB MATCH SYSTEMS W#S SHOWN AND EACH WAS 
Ex AMINED AS A TIME -SRARING TYPE OF APPLICATION, 

THe GENER >LIZED TIME+*SHARING MODEL SHOWED 


CENTRALIZATION OF ALL COMPUTATIONA: POWER > BE MlmeE 
LCONOM*' CAL THAN OTSTRIBUTING, LOGICAL CaPABIL TTY 79 
REMOTE SYATIONS, THRET SUPPORTING ANAL YT. © STUDIES 


WERE PEPFORMED, THE FIRST DEAS WIT A MEANS FLR 
PaRTITIONING &A LARGE FILE To PERMIT, IN SOME “AGES, 
GREATLY REC UCEO SEARCHING TIMES, <HE SECOND DeAcsS 
WITH A MATHEMATICAL MODEL FOR A TIME SRARED CuUMPUTER 
SYSTEM wri Cm ALLOW>s FOR ANALYTICAL CALCULATION C7 
PROCESSING TIMES AT EACH TERMINAL AG A FUNCTION OF 
EvGSTE* . SADING. HE THIRD INVESTIG&TES THREE 

COMPUS "TONAL ALGORITHMS FOR PERECRMING FANeSOB MATCH 
CALC LATIONS, ESTIMATES OF PROCESSING TIMES ARE 
GYPve™, AND THE METHODS COMPARED, (aUuTHOR: { 
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A MEQUIREMENT ExXI§TS FOR A LOWRCOST REMOTE CISPLAY 
TERMINAL WITH ALPHANUMERIC AND LINE RDRAWING 
CAPABILITIES FOR YSE WITH YTIME@® SHARED COMPUTER 
SYSTEMS, A SURVEY OF EXISTING DEVIC? ANS 

CHARACTER GENERATION TECHNIQUES was CARRIED OUT, Are 
A DESIGN APPROACH WAS CROSEN WHICH TAKES ADVANTAGE 
MASS@FABRICATION TECHNIQUES, TRIS INCLCUOES USING A 
FIVE-BY=SEVEN COT MaATRI x RASTER AND A RESISTOR aRRay 
"READ-ONLY! CHARACTER MEMORY FOR THE 96 PRINTABLE 
SYMBOLS OF THE REWISED PROPOSED aSctf] Code, 

Clmcurre OFSITGNEG INCLUDED A OCT MATRIX GENERATOR, 
AND A RESTSTOR ARRAY MEMORY BAI TH SELECTION 1 OGIC 
SENSE AMPLIFIERS, AND A SMIFT REGISTER OUTPUT BUFFER, 
AN EXPERIMENTAL CHARAT TE * GENERATOR wWwitr AN FIGHT 
WORD MEMORY WAS BlLILT, LCARCELY USING INTEGRA? 9 
CIRCUITS AND WAS FOUND TO WORK AS DESIRED, 17 [45 
CONTLUDED THAT YNE DES.GN APPROACH WiiL YIELD A 
CHARACTER GENERATOR THAT '5 OF LOn FNOUGM COST TD) 
FIND WIDE USE IN REMOTE COMPUTER TERMINALS, 

(AUTHOR, ors) 
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SUPPLEMENTARY NOTES SPARED FOR PRESENTATION AT 
SYMPOSIUM GON NATIONAL GAMING COUNCIL, WASHINGTON, 
DO. C, B= JUN 1967, 


DESCRIPTORS! (OWAR GAMES, SIMULATION), (eDATA 
PROCESSING SYSTEMS, @SiMULATION), TINE SHARING, 

CONTROL SYSTEMS, PROGRAMMING (COMPUTERS), 

REAL TIME, COMMUNICATION SYSTEMS, PROGRAMMING 

LANGUAGES iV) 
IDENTIFIERS! ON@eLINE SYSTEMS, VOSS a) 


SOME PRESENT=DAY QNeLINE, TIME SHARED, MULTIPLES 
CONSOLE COMPUTER SYSTEMS PROVIGE FOR USE OF A COMMON 
FILE SYSTEM, ONE COPLOLE CAN FILE A MESSAGE 

CE,Ee, TENFORMATIOQN') WHICK CAN BE RECALLED BY 
ANOTHER CONSOLE, &Y PROGRAMMING CONSOLES TO 
PERTOOICALLY INTERROGATE CERTAIN FILES, A CRUDE, BUT 
MIGHLY SERVICEABLE, STORE@*AND@-FORWARD GIMMUNICATION 
SYSTEM CAN BE CREAYED AND LARGE NUMBERS OF ON@LINE, 
TIME@SHARED COMPUTE CONSOLES CAN @F USED TO ENTER, 
RECALL, PROCESS, AND DISPLAY INFORMATION TYPICAL OF 
TRAT USED IN COMMAND AND CONTROL SYSTEMS ANDO THE PLAY 
OF GAMES, THE RAND CORPORATION'S YOSS SYSTEM 

PROVICES THE CAPABILITY DESCRIBED, JN ADDITION 16 

ITS USE FOR THE SQLUTION OF SCIENTIFIC PROBLEMS, iT 
IS PRESENTLY BEING EMPLOYED YO SIMULATE IN REAL TINE 
ELEMENTS OF AN AUTOMATED TACTICAL ATR CONTROL SYSTEN 
AND IN THE PLAY OF TACTICAL GAMES AND GAMES OF GLOBAL 
STRATESY, THE SIMPLE, EASY@TO=LEARN PROGRAMMING 
LANGUAGE MAKES FEASISLE CONSIDERABLE EXPERIMENTATION 
WETH SCHEDULING ALGORITHMS, CECISION RULES, ETC, 

THIS PAPER DESCRIBES YHE BASIC FEATURES OF THE 

USE OF MULTIPLE JOSS CONSOLES IN SIMULATION AND 
GAMING ANO DISCUSSES SOME OF THE ADVANTAGES, 
LIMITATIONS, ANO LESSONS LEARNED TO DATE, 

(AUTHOR) (u) 
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TWE CISITAL COMPUTER GREATLY “MULTIPLIES THE 
ADAPTIVE AND LEARNING CAPASILITIES gF CONTROL 
SyStTEng, With TRE RAFIG DEVELOPMENT OF KIGH SPEED 
COMPUTERS, THE D&A’ SOON MAY COME THAT ANY ENGINEERING 
PROCEDURE OF MEASUREMENT AND OFSIGN WHICH CAN BE 
WRITTEN INTO AN ALGORITHM CAN BE USED AS PART OF AN 
ON@LENE ADAPTIVE OR LEARNING SYSTEM, IN SUCH A 
SYSTEM, THE CONTROL LAW IS ALWAYS THE BEST WITHIN 
RIMITS OF ENGINEERING KNOWenHOW AND THE LIMP TED ONE 
LINE 85 WELL AZ PRIOR TEST KNOWLEDGE ABOUT THE 
SYSTEM, A BASIC LIMITATION IS TRAT IN WRITING THE 
ALGORITHM, THE ENGINEER HAS Yo FORESEE ALL POSSIBLE 
CEVELOPMENTS, AND SPECIFIES THE IMMEDIATE &AS WELL AS 
LEARNING RESPONSE, CU) 
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IN TIME SHARING SEE EMS WHERE PROGRAMS AND DATA 
MOVE FREQUENTLY SETWEEN STORAGE MEDIA, PERFORMANCE 
MEASURED IN TERMS OF RESPONSE TIME, AVAILABILITY, 
CAPACITY, AND GENERALITY OCEPENDS ON THE ABILITY OF 
THE SYSTEM TO MOVE INFORMATION QUICKLY AND PROMPTLY 
UPCN DEMAND, ANALYSIS OF AND ERRLY EXPERIENCES 

wiThH YSS/3260 REVEAL THAY & NOH APcFNTES RyYETE™ 
CANNOT MEET THE CEMANDS IMPOSED BY USER TASKS, 
CONGEQUENTLY, CARNEGIE INSTIYUTE OF 

TECHNOLOGY HAS REPLACED THE CORUM ON PTS 260/77? WITH 
BARGE CAPACITY CORE STORAGE, A MODEL OF 

THE DRUM SYSTEM WAS CONSTRUCTED, AND IT WAS 
DISCOVERED THAT KF COULD NOT SUPPOAY ITS MAXIMUM 
PAGING RATE EXCEPT UNDER CONDITIONS WHICH IMPOSE HIGH 
SYSTEM COSTS, IT WAS ALSO FOUND THAT BECAUSE OF 

TTS ROTATING NATUGE, IT ACTUALLY WITHORAWS 
SIGNIFICANT PORTIONS OF MEMORY FROM THE USABLE HAIN 
MEMORY OF THE SYSTEM, BULK CORE, WHEN OPERATED 

AITH A GIMPLE CORE=TO=CORE CHANNEL, HAS NEITHER OF 
THESE FAULTS, ST PROVIDES THE ADDED ADVANTAGE THAT 
NOT ALL PAGES NEED SE SWAPPED H-THOSE WHICH ARE NOT 
MEAVILY USED MAY BE REFERENCED DIRECTLY BY THE CP, 
BY OPERATING SELECTIVELY IN BOTH MODES WE EXPECT 
NEARLY AN ORDER OF MAGNITUDE BETTER PERFORMANCE THAN 


1S POSSIBLE WITH § DRUM, (AUTHOR) (U) 
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THE COMMUNICATIONS SERVICES AVAILABLE TO A USER 
REMOTELY ACCESSING A TIMESSHARED COMPUYL® SYSTEM ARE 
CONSIDERED JN LIGHT OF THE REQUIREHENTS OF SUCH 
USAGE, WHILE TIME@SHARED SYSTEMS ARE DES! NEO TO 
PROVIDE TRE COMPUTER USER WITH THE OPPORTUNITY TO 
WORK AT WIS MOST ADVANTAGEOUS SPEED AND INTERACT WITH 
TYME COMPUTER AT HIS CONVENIENCE, AVAILABLE 
COMMUNICATIONS SERVICED HAVE NOT AS YET BEEN OFES!IGNED 
FOR EFFICIENT AND ECONOMIC TIME=SKARING COMPUTER 
USAGE, A PLAN IS SUGGESTED WHICH WOULD SHARE 
COMMUNICATION FACILITIES AMONG MANY USERS] EACH USER 
ACCESSING THE FACILITY FOR BRIEF PERIOOS OF TIME, 
ALTHOUGh PRESENY TECHNOLOGY WOULD ALLOW A GROUP OF 
USERS TO CONSTRUCT A SHARE D@CARRIER 0, RATION BY 
LEASING CONVENTIONAL CIRCUITS FROM THE COMMON 
CARRIERS, IY 18 SUGGESTED THAT THE COMMON CARRIERS 
OFFER A SHARING SERVICE, CHARGING FOR COMMUNICATIONS 
By THE AMOUNT OF INFORMAT'ON TRANSMITTED RATHER THAN 
THe TIME THE CIRCUIT 15 OPEN. UNLESS SUCH A SYSTEN 

Is IMPLEMENTED, THE FUL! ECONOMIC ADVANTAGES OF TIME 
SHARING CANNOT BE ATTAINED, (AUTHOR) fu) 
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SUPPLEMENTARY NOTE! PRESENTED AY YHE $967 NATIONAL ACM 
CONFERENCE, WASHINGTON, 0, Cy, &9=3] AUGUST 
1907, 


DESCRIPTORS! (OTIME SHARING, REVIEWS), (eDATA 
PROCESSING SYSTEMS, TI“ sHARING?, PREDICTIONS, 
COMPUTER STORAGE DEVICES, INPUT=OUTPUT DEVICES, 
PROGRAMMING LANGUAGES, MANAGEMENT PLANNING, 
COSTS, FLOW CHARTING, MAGNETIC CORE STORAGE, 


EFFICIENCY, MAINTENANCE iu) 
POENTIFIERS3 OQNeL INE SYSTEMS, LISP, LIT 
PROCESSING (U) 


THE SDC TIHE*SHARING SYSTEM (TSS), WHICH 

OPERATES ON AN IBM AN/SFSG"32 COMPUTER AT SYSTEM 
DEVELOPMENT CORPORATION, SANTA MONICA, WAS 
ORIGINALLY DESCRIBED IN A PAPER ENTITLED ‘A 

GENERAL @PURPCSE TIME“SHARING SYUETEN, ' 

PUBLISHED IN 1764, TSS HAS NOW BEEN IN OPERATIONAL 
USE FOR FOUR YEAR, SER 'ING A LARGE AND VARIED 
COMMUNITY OF (OCA AND REMOTE USERS, THIS PAPER 
OESCRIBES THE PRESENT CAPABTLITIES GF TSS, 
OLSCUSSES THE CRIVICAL PROBLEME OF RESOURCE 
MANAGEMLAT (AND YTwE SOLUTIONS To THOSE PROBLENS 
EMPLOYED IN 188), AND REVIEWS THE AUTHORS' GRIGINAL 
STATEMENTS REGARDING THE ADVANTAGES OF YTIMESHARING 
FOR SUCH TASKS AS ON“LINE PROGRAMMING ANDO DEBUGGING, 
THE TECHNIQUES FOR MANAGING CPU TIME, STORAGE 
MEOJA, AND USER/SYSTEM INTERACTION ARE DESCRIBED IN 
SOME DETAIL, AN ATTEMPT IS MACE TO PO.NT OUT THE 
WEAK AS WELL AS TwE STRONG POINTS OF TSS, ANDO TO 
INOICATE SOME OF THE EFFECTS THAT S7YSTEMS SUCH AS 
TSS HAVE HAD UPON COMPUTING TECHNOLOGY, 

CAUTHOR) (VU) 
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OESCRH:.PTORS; (OCOMPUTER PROGRAMS, INSTHUCTION 

MANUALS), (@TIME SHARING, DATA PROCESSING 

SYSTEMS), PROGRAMMING LANGUAGES, SUBROUTINES, 

PROBLEM SOLVING, MAN@MACHINE SYSTENS qu) 
TOENTIF TERS: ON-LINE SYSTEMS, TRACE IOVIAL tu) 


THE DOCUMENT PRESENTS A USER'S DESCRIPTION OF THE 
TRACE SYSTEr, WHICH PROVIDES AN ON@LINE TECHNIQUE 

FOR SCANNING DATA AND DERIVING VARIABLES, !7 IS 
DIVIDED INTC TWO MAIN SECTIONS! THE FIRST A 

TUTORIAL GUIME INTROOVLCING THE USER TO THE Be 'C 
PRINCIPLES oO THE SYSTEM, AND THE SECOND A RL ERENCE 
GUIDE TO THE ENTIRE BOCY OF THE TRACE PROGRAM, 

THE USER 1S SHOWN MOW °O INITIATE AN INTERACTION 

WITH THE TIME*SHARING oYSTEM, HOW TO EMPLOY EVERY 
CAPABILITY OF YRATE, WHAT ERRORS May BE EXPECTED IN 
OPERATION, AND WHAT STATISTICAL PRODUCTS MAY BE 
CERIVED THROUSH USE OF THE PROGRAM, A COMPLETE 

TNDEXK ALLOWS THE USEY TO REFER READILY TO ANY PORTION 
OF THE OBCUMENT, (AU HOR) ty 
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EFFECTIVENESS, MOTIVATION, REVIEWS «Uy 
ICENTIFIERS: ON@LINE SYSTEMS, OFFLINE SYSTEMS, 
BATCH PROCESSING, GVALUATIC? (U) 


THE CGNTINGING CORTTOVERSY OVER THE RELATIVE MERITS 
OF Ti AB =SH KING VERSUS BATCH PROCZSSING HAS TAKEM A 
NEW AND SIGNIFICAHY TURN FROM PREDISCIPLINARY 
SPECULATION TO APPLIED SCIENTIFIC EXPERIMENTATION, 
WITHIN THE LAST Teo YEARS, FIVE EXPERIMENTAL 

STUDIES HAVE APRPEZRED IN THE LITERATURE, EACH 
COMPARING SCME FORM OF ONLINE AND OFFLINE DATA 
PROCESSING WITH RESPECT TO MANOMACHINE MEASURES OF 
SYSTEM PERFORMANCE, THESE FIVE PIONEERING STUDIES 
COMPRIGE TE FInNSE SUBSTANTIVE OATA BASE FOR 
COMPARING AND EVALUATING EXPERIMENTAL METHODOLOGY ANG 
PINOINGS BEARING QN THE GROWING AND CHANGING 
COMPETITION BETWEEN TIME=SHARING AND BATCH PROCESSING 
SYSTEMS, THIS PAPER PROVIDXES A CRITICAL REVIEW OF 
THESE FIVE EXPERIMENTS, SUMMARIZED FINDINGS, PROBLEMS 
ANO PITFALLS, ANG OFFERS RECOMMENDAT.ONS FOR FUTURE 
EXPERIMENTAL WORK, (AUTHOR) (U) 
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DESCRIPTORS: (TIME SHARING, CATA PROCESSING 
SYSTEMS), (6C1GITAL COMPUTERS, eB1OLOGY), 
AMALOG=TOSDOIGITAL CONVERTERS, yuPUTeQUTBPUT 
DEVICES, PROGRAMMING LANGUAGES, MAN@HACHINE 
SYSTEMS, DATA STORAGE SYSTEMS (uy 
YOENTIFIERS! LIST PROCESSING, ONeLINE SYSTENS, 
MULTIPROCESSING (u? 


AN EXISTING SYSTEM AND PLANNED ADDITIONS WITMIN THE 
DATA PROCESSING LABORATORY CF THE BRAIN 

RESEARCH INSTITUTE AY UCLA [8 DESCRIBED, THE 

SYSTEM REPRESENTS AN ATTEMPT TO PNOVIDE RESEARCH 
WORKERS OF THE INSTITUTE WITH THE ABILITY TO 
INTERACT OFRECTLY WITH A HIGHLY SOPHISTICATED DIGITAL 
COMPUTING CXYMPLEX IN THE “OST DIRECT AND SIMPLE 
FASHION POSSIALE, [T [5 ANTICIMATED THAT, WITH THE 
ACCUMULATION GF EXPERTENCE USING THE PRESENT SYSTEM, 
SIGNIFICANT ADVANCES WILL BE POSSIBLE IN THE SYSTEM 
DESIGN THROUGH DOETERMINATION OF INTERFACE FARAMETERS 


BETWEEN THE BIOLOGIC CIENTISY AND THE CIGITAr 
COMPUTER, (AUTHOR, (u? 
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THE CONTINUING CONTROVERSY OVER THE RELATIVE MERITS 
OF TIHKE=SHARING VERSUS BATCH PROCESSING HAS TAKEN A 
NEW AND SIGNIFICANT TURN FROM PREDISCIPLINARY 
SPECULATION TO APPLIED SCIENTIFIC EXPERIMENTATION, 
WIT "N THE LAST THO YEARS, FIVE EXPERIMENTAL 

SYUOTES HAVE APRPEQREL IN THE LSTIRATURE, EACH 
COMFARING SOME FORM OF ONLINE ANDO OFFLINE DATA 
PROCESSING WITH RESPECT TO MAN@MACHINE MEASURES OF 
SvSTEM PERFORMANCE, THESE FIVE PIONEERING STUDIES 
COMPRISE TE FIRS YF SUBSTANTIVE CATA BASE FOR 
COMPARING AND EVayi "ING EXPERIMENTAL METHODOLOGY 4ND 
FINDINGS BEARING Q@N THE GROWING AND CHANGING 
COMPETITION SETWEEN TIME“SMARING AND BATCH PROCESSING 
SYSTEMS, THIS PAPER PROVICES A CRITICAL REVIEW OF 
TRESE FIVE EXPERIMENTS, SUMMARIZED FINO “GS, FPROBLEMNS 
AND PITFALLS, ANO OF FERS RECOMMENDATIONS FCR FUTURE 
EXPERIMENTAL WORK, (AUTHOR) iw) 
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AN EX1§T] 1G SYSTEM AND PLANNED AGCDITIONS wirrik THE 
OATA PROCESSING LABCAATORY OF THE BRAIN 

RESEARCH TNSTITUTE AT UCLA IS DESCRIBED, THE 

SYSTEM REPRESENTS AN ATTEMPY TO PROVIDE RESEARCH 
WORKERS OF THE INSTITUT S17 THE agiLity ‘oO 
INTERACT DIRECTLY with f RIEGYLY GUPHISTICATED CIGITAL 
COMPUTING COMPLEX IN THE MOST DIRECT ANG SIMPLE 
FASHION POSSIBLE, PT IS ANTIC {MATTEL THAT, WITH THE 
ACCUMULATION OF EXPERT ENCE USING Tee PRESENT SYSTEM, 
SIGNIFICANT ADVANCES wir BE ecssisvel IN THE SYSTEM 
DESIGN THROUGN DETERMINATION CF INTERFACE PAMAMNETERS 
BETWEEN THE BIOLOGICAL SCIENTIS® AND THE OLGITAL 
COMPUTER, (AUTHOR) 
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DESCRIPTORS! (8TIME SHARING, TEACHING 
MACHINES; , (@TEACHING METHODS, COMPUTERS), 
MRELFABILETY, REAL PIME, STUOENTS, MOYIVATION, 
INPUT=OUTFE ~ GEVICES, 


PROGRARMING (COMPUTERS > fU) 
1OENTIF SERS MAC BROVECT, GNeLINE SYSTEMS, 

GATSH PROCESSING, COMPUTER@AIOED INSTRUCTION, 

COMPATIBLE TIME“SHARING SYSTEM (U) 


COMPUTER TIME-SHARING CFFERS MANY INTERESTING 
POSSIBILITIES FOR USE IN TEACHING COomFUTER 
TECHNOLOGY, IT MIGMT BE EXPECTED THAT WITH PROPER 
HARDWARE AND SOFTRARE, STUDENTS USING TIRE CSHKARING AS 
A TEACHING MACHINE COLLO ACGUIRE PROFICIENCY IN 3.5€ 
FUNDAMENTALS CF PROGRAMMING MORE EASILY THAN USING 
BATCHFRCCESSING, TO TEST TRIS HYPOTHESIS, TRE 
M,,7T, DEPARYMENT OF CIVEL ENGINEERING 

DIVIDED A FRESHMAN PROGRAMMING CLASS, SO THAT HALF 
THE STUDEMTS USED BATCHePROCFESSING METHODS, AND HALF 
USED THE PROVECT wAC TIME"SHARING SYSTEM FO GO 

THE SAME WORK, YTME PAPER DESCRIBES THE EXPERIMENT 


ANDO [7S TENTATIVE RESULTS, (AUTHOR) iW) 
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COMMUNICATION SYSTEMS, ANALOG SYSTEMS, OISPLAY 

SYSTENS, DATA STORAGE SYSTEMS, WIRING 

GLAGRAMS (U) 
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A LOM COST REMOTE TERMINAL WHICH PRGVIGES OUTPUT IN 
SWITCH FORM FROM A TIME*SHARED CIGITAL COMPUTER 15 
DESCRIBES, THE TERMINAL CONSISTS OF & MODIFIED 

MODEL 35 KS@ TELETYPE AND A LGCKL MEMORY UNIT, 

THE UNIT IS INQEPENCENT OF THE PARTICULAR COMPUTER, 
AND 18 ERGY TO TEST AND MAINTAIN, THE STATES OF 

THE PEMORY CONTROL AND MEMORY WORDS ARE OBSERVABLE 
DIRECTLY BY INDICATOR LIGHTS, AN APPLICATION OF 

THE MEMORY TO THE ALTOMAYIC SETsU*% AND CONTROL OF 4N 
ANALOG COMPUTATION ARE DISPLAYED ON AN OSCILLOSCOPE} 
TMIS MAKES POSSIBLE, FOR EXAMPLE, THE RAPID DISHLAY 
OF TIME RESPONSE OF LINEAR SYSTEMS, UNDER DIGITAL 
PROGRAM CONTROL, (AUTHOR) (yu) 
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CESCRIPTORS; (°TIME SHARING, COMPUTERS), 

COSETMULATION, COMPYTERS) , PAGGRAMMING 

LANGUAGES, REAL TINE, THESES, OLSPLAY SYSTEMS (VU) 
TRENTIFIERSS ON@eLINE SYSTEMS, GIST PROCESSING (UV) 


THE THESIS DESCRIBES A SYSTEM Sritce aLLows 
SIMULATION MODELS TO BE SVILT AND TESTES 
INCREMENTALLY, IY $8 CALLEG OFS@4 AND IS 
EPECIFECALLY CESIGNESD 70 OPERATE IN THE ENVIRONMENT 
OF FME MULTICS SYGTEM, 17 REPRESENTS A MAUOR 
EXPANSION AND IMPROVEMENT OCF THE OF S-3 SYSTEM 
IMPLEMENTED IN CT§5 AND ALGD INCLUDES MANY FEATURES 
ADAPTED FROM OTHER CURRENT SIMULATION SYSTEMS, THE 
PLe} LANGUAGE, AUGMENTED Ry MANY AGOITIONAL 
STATEMENTS AND NEW CATA CBIECTS, PROVIDES THE BASIS 
FOR DEFINING MODELS '% TPS04, A LIST OF 

DESIRABLE FEATURES FOR AN INCREMENTAL SIMULATION 
SYSTEM 3§ PRESENTED AND IY [8S SHOWN ROW OPSH¥% 
INCORPORATES THESE FEATURES, WHEREAS OTHER CUBRENT 
SIMULATION GSYSTEMG SATISFY ONLY SOME OF THEM AND ARE 
NOY SUITASLE FOR YSE IN TIME@ SHARED ENVIRONRENT. A 
SIMPLIFIED MODEL QF PAGE AND SEGMENY FAULT HANDLING 
IN MULTI CS ILLUSTRATES SOME OF THE FEATURES OP S94 
PROVIOE; TO ALLOW THE USER TO CONTINUOUSLY INTERACT 
WITH A MOOEL OURS HG ITS CONSTRUCTION, TESTING ANO 
RUNNING PHAGES, IT ALSO ILLUSTRATES HOW THE USER 
WIPGELE MAY PORTRAY PORTIONS OF A MODEL THAT ARE NOT 
YEY DEFINED, (AUTHOR! (U) 
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PERFORMANCES RUMANS)., ERRORS, FRFRFECTIVENESS, 
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PROGRAMMING( COMPUTERS! , MAN=MACHINE SYSTEMS, 


TELETYPE SYSTINS (u) 
TLDENTIF SERS! CORPUTER LANGUAGE, TINT COMPUTER 
LANGU GE, ONeL INE SYSTEMS (U) 


THE STuUOY 18 CONCERNED WITH THE EFFECTIVENESS OF 
INOIVIDUAL USER PERFORMANCE FOR AN EXTENDED SELFe 
TUTORING TASK IN A TIME@SHARED FACILITY, THE 
INVESTIGATION S$ AN EXPERIMENTAL CaSE MISTORY OF ONE 
INOLVIDUAL (TME AUTHORS FOLLOWING TRE TIN? 
SELFeTUTORING USER MANUAL FROM BEGINNING TO END JN 
THE SOC Q=-32 TIMESSHARING SYSTEM AT A 

TELETYPE CONSOLE, (TINT 1S A YSER~ORIENTED 

OLALECY oF JGOVIAL., AND INTERPRETIVE LANGUAGE 

ADAPTED YO TIMESSHARING WITH MANY SELF TEACHING 
FEATURES, 3) YHE METHODOLOGY EMPHASIZED EXPERY MENTAL 
MEASUREMENY OF NATURAL USER BEHAVIOR JN WHICH THE 
USER SERVED AS KIS OWN CONTROL IN SUCCESSIVE CONSOLE 
SESSIONS, THE EXPERIMENTAL SAMPLE InCLUOED 1,86) 

USER INPUT COMMANDS WITH 230 ERPONEDUS COMMANDS, 
COLLECTED OVER 18 HOURS AY THE TELETYPE TERMINAL, 

THE SUANTITATIVE RESULTS REVEALED SOME EVIDENCE FOR 
SYSTEMATIC LEARNING AND REINFORCEMENT FFFECTS! THERE 
WERE *ROGRESSIVE YENDENCIES TOWARD HIGHER 
PRODUCTIVITY AND LOWER ERROR RATES WITH INCRERSING 
TINT EXPERIENCE, THE QUALITATIVE FINDINGS 

REVEALEO THAT THE NUMEROUS aND DIVERSIFIED EXERCISES 
FACILITATED FAMILIARITY WIth THE ELEMENTS AND THE 
VARIED SERVICES OF TRE TINY SY¥GTEM, THE PAPER 
CONCLUOES WITH A CRITIQUE OF HORT GENUINE INTERACTIVE 
INVOLVEMENT BETWEEN THE USER, THE CENTRAL SYSTEM, AND 
SELFETUTORING AIOS FROM AN EXPERT MENTAL VIEWPOINT, 
iAUTHOM) (uv) 
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BESTRIP TORS; (STIME SHARING, STATE SOF eTHT oARyT 
REVIEWS), DATA STomace SYSTEMS, INPUTcOUTPLT 
Devices, PROGRAMMINGI COMPUTERS, RZHOTE 
CONTROL SYSTEMS, BIGITAL COMPUTERS, REAL Tine, 
OPERATION, SCHEDULING, ECONOHICS, MANAGEMENT 
PLANNING, CORRELATION TECHNIQUES, MULT TELE 


OPERATION tU) 
IOENTIFI ERs; ONLINE SYSTEMS, BaTcH PROCESSING, 
PRIVACY (COMPUTERS (U} 


CONTENTS: THe FUNBAMENTALS OF TIne SHARIKG? AN 
EVALUATION oF COMMERCIAL TIME SHARING COMPUTERS; 


OPERATIONAL MANAGEMENT O° TIME SHARING EYIYINS, OU; 
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OESCRIPTORS: {®DATA PROCESSING SYSTEMS, YIME 
SHARING), (4 YIME SHARING, CIGIVAL COMPUTERS), 
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SYSTENS, BATA STORAGE SYSTEMS, TELETYPE SYSTEMS (u) 
: IGERTIFIERSS OMeLINE SYSTEMS, 
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P TME TIME SHARING SYSTEM INVOLVING MEMORY 

RELABELING, COMMON ROUTINES, AND OUPLEX TELETYPE 
GOPERATION WAS WEEN JN OPERATION SINCE APRIL, 1988. 
THE SYS7EM §% KIGNLY FLEXIBLE AND CAN PROVIDE A 
RESPONSE TtMe OF LESS THAN ONE SECOND, MEMORY 

RELABEL ING 48 ACCOMPLISHED wIThm NO INCREASE IN ACCESS 
TIM®, THE NUMBER OF PROCESSOR MODES 15 SMALL 

(THO), ANDO MEGE TRANSITIONS ARE DONE IN SUCH A 

Wav AS TO EMABLE INTERRUPT AND USERGCALLEO SYSTEM 
ROUTINES OO GE ITNOEPENOENT CF MOGE, THE USER 

SmtMine€ iS CLEAN AND WELL OEP INED, INPUTSOUTPUT IS 
SUMPLER, MOMS FOOLPROOF, AND DEVICE-INOEPENDENT, 

THE VGER LE GIVEN A VARIETY OF OTHER SERVICES 

MANGING FHOM GENERALIZED FILE @eHANOLING CAPABILITY TO 
SeRING PROCESSING TO ASSEMBLERS, COMPLIERS, 
OEBUCGERS, AHO EDITORS, (AUTHOR) tu) 
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DESCRIPTORS! (®@DISPLAY SYSTEMS, COLORS), (9MAN@ 

MACHINE SYSTEMS, SPECIAL PURPOSE COMPUTERS), 

SRAPHICS, COMPUTER STORAGE DEVICES, CARDIOGRAPHY, 
ANALOG=TO=DIGITAL CONVERTERS, EARTH MGOELS, 

PROGRAMMING (COMPUTERS), REAL TIME (VU) 
IOENTIFIERS$ FLOAPFING="OINT OPERATION, POP} 

COMPUTER, FLIKT COMPUTER PROGRA1, ONeLINE SYSTEMS, 

LIGHT PENS,COMPUTER WORDS, FILE STRUCTURES, 

DIGIGRAPHIC DISPLAYSYSTENS (U) 


TWO MAIN AMEAS OF EFFORT ARE SCRIBED, THE 

FIRST [5 THE DEVECOPMENT OF & COLOR DISPLAY SYSTEM 
WHICH ALLOWS FOR FHE DEFINITION AND MOOTFICATION OF 
DATA STORES IN A LIGT SYRUCTURE, THE SECOND AREA 

1S THE DEVELOPMENY OF A MAN@=GRAPHIC COMMUNICATION 
SYSTEM wHICH UTILIZES A BUFFERED DISPLAY SCOPE, 
LIGHT PEN AND PUSw-BOTYOM PANEL TO PROVIDE THE 
CONSOLE VSER WITH THE BASIC ARMILITY TO ORAW CHARTS, 
OLAGRAMS, CURVES, ETC,, ON THE FACE OF THE DISPLAY 
SCOPE, THE ORAWINGS MAY CONTAIN GRAPHIC AND 
ALPHANUMERIC INFOQMATION, WHICH 15 REDUCED TO A 
CONDENSED DIGITAL FORMAT CALLED AN ENTITY TABLE, 
THE TABLE CAN GE Q@PERATED ON OY SPECIAL ePURPCSE 
SOFTWARE OPERATOR EITHER DURING THE OCRAWING ACTION 


OR AFTER THE ORAWING 15 COMPLETED, (AUTHOR) tU) 
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CESCRIPTORS$ (S9GRAPHICS, DATA PROCESSING 
SYSTEMS), (@OPROGRAMMING LANGUAGES, GRAPHICS), 
COMPUTERS, COMPUTER STORAGE DEV'CES, COMPUTER 
LOGIC. PROBLEM SOLVING, CONTROL SYSTEMS, 
OrSsPcAy SYSTEMS 

IOENTIFIERS! LIST PROCESSING, ON=@LINE SYSTEMS, 
TXCOMPUTERS, SKETCHPAD, CORAL §$YSTEM AND 
LANGUASE, COMPUTER CONSOLES 


(U) 


(U) 


THE FUTURE FAR COMPUTER PROCESSING OF GRAPHICS 18 
ALLEGED TO BE MANIPULATION “FF DATA FILES AND PROGRANS 
EXTERNAL TO THE GRAPHICAL PACKAGE, PICTURES ARE 
REGARDED AS ABSYRACTIONS THAT ARE UgtdD aS LABELS FOR 
®VuTERANAL ENTITIES SO THAT [7 [S$ POSSIBLE TO CREATE 
si TER CONNECT, AND REARRANGE THE ENTITIES WITH A 2m 
DIMENSIONAL LANGUAGE RATHER THAN THE NORMAL [Le 
DIMENSIONAL TEXT STREAM, THE COMPAL (CLASG&— 

ORTENTED RING ASSOCIATION LANGUAGE) LIST 

STRUCTURE SYSTEM FOR GRAPHICAL AND OTHER PROBLENS 15 
DESCRIBED, THE LIST STF. CTURE CONCEPTS ARE SIMILAR 
To THESE USED TO IMPLEMENT SKETCH PAD ON THE TXe2 
COMPUTER, BUT STORAGE SPACE 18 REDUCEL AND A MORE 
COMPLETE LISY STAUCTURE SYSTEM AND LANGUAGE [5S 
GENERATED, * © CORAL LIST TIES ARE FORMED AS 

RINGS, EACH ELEMENT IN THE RING REGUIRING ONE 3o-BIT 
wees AND CONTAINING A i 7-817 POINTER TO THE NEXT 
CLEMENT, BLOCKS °C” ELEMENTS ARE USED THAT COLIE 

MaY TIES TOGETHER ANDO ALLOW Tre MULTIMEDIMENSITONAL 
ASSOCIATIONS REQUIRED FOR GRAPHICAL DATA STRUCTURES, 
: TMIG PAPER ALSO DISCUSSES STORAGE, CLASS 

| 


STRUCTURES, ON@“LINE PROBLEM SOLYING SY USE OF 


GRAPHICAL TEC INIQUES, AND DISPLAY CONSOLES, tw) 
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TOENTIFIERS: ONeLINE SYSTEMS {U) 


PROMISING AREA OF APPLICATION FOR RECENTLY 
DEVELOPED COMPUTEg GRAPHICS TECHNIQUES !'S COMPUTER 
PROGRAMMING, TWO IMPORTANT CONSIDERATIONS IN USING 
AN INTERACTIVE CRAPHICS STSTEM FOR DRAWING PROGRAMS. 
ARE (1) THE FORM OF A PICTORIAL PROGRAMMING 
NOTATION AND (2) MEYTHOOS FOR MAKING A COMPUTER 
EXECUTE THE PROGRAM ONCE DRAWN, THESE TOPICS ARE 
CISCUSSED IN THE CONTEXT OF AN EXPERIMEN. AL GRAPHICAL 
PROGRAMMING SYSTEM RUNNING ON TRE LINCOLN 
LABORATORY Txe2 COMPUTER, THIS SYSTEM USES A 
BLOCK NOTATION FOR PROGRAMS AND CAN EXECUTE THE DRAWN 
PROGRAM WITH AN INTERPRETER, IMPROVES GRAPHICAL 
INPUT LANGUAGES FOR OM AWING PROGRAMS AND PROGRAM 
NOTATIONS WHICH COMBINE APPROPRIATE FEATURES OF 
PILCTORT AL AND WRITTEN CAN LAGES ARE NEEDQEC BEFORE 
APPLICATIONS TN Ty lS AREA ARE PRACTICAL, THE 
BENEFITS TO BE EXPECTED FROM A GRAPHICAL APPROACH TO 


PROGRAMMING INCLUDE (1) AVTOMAYIC OOCUMENTATION, 

V2) DESUGSING ASSISTANCE, AND (3) NATUREL 

EXPRESSION GF PARALLEL PROCESSES, (AUTHOR) (u) 
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SIMULATION, REAL TEME, GRAPHICS, CHECKOUT 
EQUIPMENT, MaNeMaACHIRE SYSTENS (ud 
IDENTIFIERS: TOM FONOs44, OCN@L INE SYSTEMS 1u} 


TRE REPORT DESCRIBES THE STRUCTURE AND OPERATING 
PROCEDURES OF EXPERIMENTAL COMPUTER PROGRAMS USED TO 
SIMULATE &A MEAL ~TIME MOVING NETWORK OLSPLAY OF 

SPACE CAAFY CHECKOUT OPERATIONS, PROPOSED IN AMO 

NE 7TO“NASA (NO5<“35577) FOR USE GY THE HUNAN 

MONITOR OF aN AUTOMATED PRELAUNCH CHECKOUT, THE 
SYSTEM DYNAMICALLY SHOWS, IN NETWORK FORM, THE 
SUCCESSIVE AND CONCURRENT STAGES OF A COMPLEX 
PROCESS, THE PROGRAMS WERE WRITTEN [N MAP FOR THE 
Jam FENOs77IONH COMPUTER SYSTEM TO BF SSEED WITH THE 
RAND GRAPHIC INPUT TABLET AND A CATMODE RAY 

TUBE OLSPLAY SCREEN, THE TABLET {$8 USED FOR ON] 

LINE CONSTAUCTION CF THE IN] “fal NETWORK AND FOR 
OPFRATION O THE STAULATION ROGRAMNG, (A COMPLETE 
PROGRAM LISTING FS AVAILABLE ON REGUEST,: 

CAUTHOR) iu) 
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DTALOG 18 AN ALGEBRAIC LANGYVAGE FOR CNHHLINE USE 


WITH A GRAPHICAL JYNPUTSOUTRUY CONSOLE 
1S A COMPUTATIONAL AIS FOR THE CASUAL 


CeEvice, 7% 
~SER, WRIicn 


PROVIDES BASIC PACILITIES FOR GIAPH{ CAL AND NUMERIC 
INPUT AND DISPLAY, ON AND OF FeOLINE PROGRAM 


PREPARATION AND STORAGE, AND MARD COPY 
OF RESULTS, USE OF YHE SYSTEM RECGUIRES 


PRESENTATION 
A MINIMUM OF 


EXPERTENCE CR INSTRUCTION, SINCE THE GAGWTH OF AN 
QVERLAYING SYSTEM CONTROL LANGUAGE ~AS BEEN 
PREVE'ITED, ANO THERE £RME NO PROCESSOR CRIENTED 
STATEMENTS, LIKE yARTABLE TYPE OR OL MENSION 


CECLARATIONS, MOREOVER, IN THE ON-LINE 
YHE PROCESSOR INTERACTS WIM THE GRAPH 


SITUATION, 
TCAL KEYBOARD 


ON §& CHARACTER BY CHARACTER BASIS SO AS TO RESTRICT 
THE PROGRARMER'S CHOTCE OF [NFUT fYNBOLS TO THOSE 
WHICH ARE SYNTACTT I TALLY CORMECY, DPALCG HAS BEEN 


In DATLY OPERATION AT THE LITT RESEARCH 
SINCE FEBRUARY, 19ee, CAUTHORS 
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THe BORK 16 CONC CNES WITH THE APPLECET ION OF A NEW 
TODL (COMPUTER GRAPHICS) RATHER THIN THE 

OEVELOPMENT OF A NEW ANALYTICaL TECHNIGE | TRE 
PROBLEM OF TYME CYNAMIC RESPONSE OF & NONUNIFORM BEAM 
HAS TREATED USING THE CURRENTLY STANDARD TECKNIGUES 
OF LUMPED MASS=$SPRING REPRESENTAT.LON OF THE 
STRUCTURE, & GRAPHIC TNRPUT AND CUYPUT CAPABILITY 

WAS ATTACHED TO STANDARD DIGITAL COMPUTER PROGRAMS SO 
TMAT ONE CAN BDESPLAY ON YHE FACE OF 4 CATHOOE RAY 
TUBE YHE INPUT PARAMETERS, MOCIFY THESE IF CESTREO, 
@nN0 THEN 2OMPUTE THE MODAL BEHAVIOR OF THE BEAM, 

YHE ENGINEER CAN RETURN TO THE INITIAL INPUT DATA, 
MAKE CHANGES, AND RERUN THE PROGRAM IF HE SO DESIRES, 
FOR TRE FORCED RESPO'NSE PROBLEM, HE CAN INPUT AIS 
FORCING FUNCTIONS, COMPUTE THE FORCED RESPONSE, ANG 
PRESENT THE RESULTS IN AN AMITMATED DIGPLAY, THIS 
TECHNIQUE FOR COMMUNICAT) iG WITH THE COMPUTER GIY%S 
IMMEOJATE REDUCTION AND [TNTERPREVATION OF THE RESULTS 
FROM THE FORCED RESPONSE PROGRAM, & TASK WHICH IN THE 
DIGITAL pORM MEQUIRES MANY HOURS OR EVEN DAYS, 
(AUTHOR) ru) 
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CESCRIPTORE: COTIME SHARING, OGRAPHICSE:, 

(OMAN@MACHINE SYSTEMS, COMPUTER FROGRAMS), 

DISPLAY SYSTEMS, PROGRAMMING (COMPUTERS) , 

COMPILERS, SCANNING, INMPUTSOUTPUT DEVICES, 

CONTROL SEGUENCES, PROGRAMMING LANGUAGES iu} 


TRE SBOUECTIVE YHE GRAPHICS PROGRAM &Y LINCOLN 
LABURATONY IS THE DEVELOPMENT GF COMPUTER HARDWARE 
ANS PROGRANS BWHiCw WILL ENABLE USERS YO WORK ONeLINE 
TN AN INTERACTIVE MODE EMPLOYING GRAPHICAL TECHNIQUES 
FOR THE INPUT, MARIPULATICN ANC REPRESENTATION OF 
GRAPHICAL QATA, THE WORK INCLUDES THE 

INVESTIGATIGN OF MROSLEMS RELATED TO USING A TIMES® 
SHARED COMPUTER, gUCM AS TxXH2, FOR GRAPHICS, AND 

TRE DESIGN OF GENERAL @ PURPOSE SYSTEM PROGRAMS TO 
PROVIDE GRAPHICS CAPABILITY FOR A VARIETY OF 
SCIENTIFIC, MILITARY AND CONTROL PROBLEMS, DURING 
THE LAST REPORTING PERIOD, THE FOLLOWING HAS BEEN 
ACCOMPLISHED! A GENERAL ePURPOSE FRON@TEND SYSTEM 

HAS BEEN DESIGNEO BASED ON THE VITAL SYSTEM, 

VITAL 2 YSELF KAS BEEN EXPANDED TO ALLOW & COMPILER 
TO CONTROL YHE SCANNING OF A SOURCE PROGRAM AND 
OUTPUYTING OF MESGAGES, AN ALGOLELIKE LANGUAGE, 
LASGOL, HAS BEEN [MPLEMENTEDS wiTkK THE ADOITION OF 
MEANS FOR BUILOING ANS MANIPULATING & STORE OF 
EXPLICIT RELATIONG BETWEEN UBVECTS AND THEIR 
ATTRIBUTES, A NEW LANGUAGE, LEAP, HAS ALSG BEEN 
SPECIFIED, THE NEW HYBRID CORTC GENERATOR HAS BEEN 
OPERATED SUCCESSFULLY ONWLINE. Uy 
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THESES iW) 
IDENTIFIERS: CNeLINE SYSTEMS, LIGHT PONS, 
MULTIPROCESSING (U) 


THE STUOY DESCRISES THE BASIC SPECIFICATIONS FOR A 
GRAPPIC DISPLAY SYSTEM THAT IS DESIGNED TO 

HANDLE TRS AREAS OF APPLICATION? (1) USE RS 

A SPECTAL<PURPOSE CEVICE FOR yME CONTROL OF AN 
INSTRUMENTATION SYSTEN, AND OBSERVATION, (2) 

USE AS & GENERAL PURPOSE DISPLAY DEVICE YMAT 15 
CaPABLE OF OEFINING MEASONABLY COMPLEX SYRUCTURES 
WHICH WILL BE VSEFUL TO A BROAD FIELD OF APPLICATION 
PROGRAMS, EXISTING SYSTEMS aRE FIRST SURVEYED, THE 
BasiC CONCEPTS OF ENGINEERING GRAPHICS ARE STUDIED, 
AND SPECIFIC INSTRUMENYATIGN DISPLAY REQUIREMENTS 
ARE DISCUSSED, FINALLY, THIS INFORMATION {3 USED 

TO OERIVE THE BASIC SPECIFICATION FOR A VISUAL 
{INFORMATION PROCESSOR (viIP> Prat WILL SATISFY 

THE CONSTRAINYS, (AUTHOR) tur 
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SUPPLEMENTARY NOTES FOR PRESENTATION AT THE FALL JOINT 


COMPUTER CONFERENCE, ANAHEIM, CALIF, , NOVEMBER LHe 
jo, 197, 


DESCRIPTORS: (TIME SHARING, SINPUTAOUTPUT 
DEVICES), (eDISPLAY SYSTEMS. TIME SNARING), 
MAN@=MACMINE SYSTEMB®, DATA PROCESSING SYSTEMS, 
MAGNETIC CORE STORGGE, GRAPHICS. FLOW CHARTING, 
PROGRAMMING( COMPUTERS), COMPUTER STORAGE 
DEVICES, CO* PUTER LOGIC, CATHODE RAY BES 


THE PROBLEMS OF ''SING WIGELY INTERACTIVE GRAPRIC 
CONSOLES WITH A TEME-SHARED PROCESSOR ARE OISCUSSED 
IN THIS PAPER, SOME SOLUTIONS TO THESE PROBLEMS 

ARE GIVEN ANO ARE TLLUSTRATED IN THE GRAPHIC TABLET 
OSSPLAY (GTO) CONSOLE USER WwiTH THE SOC TIME 

S, ARING SYSTEM (TQS), ALSG DESCRIBED IN TRIS 

PAPER ARE THE COMPONENTS OF THE GTO, ITS INTERFACE 
WITH "HE TSS, AND ITS OPERATION, THE GTO 

CONSOLE EMPLOYS A REAR@PROVECTION DISPLAY ON A SAND 
TABLET, [MPROVING THE 'NATURALNESS’ OF MAN@MACHINE 
COMMUNICATION, THE GTO/TSS INTERFACE TAKES 
ADVANTAGE OF AN EXISTING 170 PREPROCESSOR VO 
PROVIDE THE MECESSARY RESPONSE TIME FOR MOST OF THE 
CONSOLE'S HIGHLY INTERACTIVE FUNCTIONS, (AUTHOR) 
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DESCRIP TONS! 1@GRAPHICS, DATA PROCESSING 
SYSTEMS), tCeOMAPPING, CISPLAY SYSTEMS), 
(OMAN@MACHINE SYSTEMS, GRAPHICS), CATHODE RAY 
TUBE SCREENS, IN2AUTSOUTAUT CEVICES, FLOW CHARTING, 
COMPUTER PROGRAMS, HUMAN ENGINEERING, OITGITAr 


COMPUTERS, AUTOMATION, MAPS rave 
IDENTIFIERS! ONeLINE SYSTEMS, LIGHT PENS, 
COMPUTER AIDED GRAPHICS tus 


TECHNIQUES AND EOUSP ‘ENT FOR HANDLING GRAPHIC DATA 
WERE THE SUBVECTS OF YHE STUCY, THE GRAPHIC DATA 

MERE DERIVED FROM LINE MAPS, COLOR SEPARATION SHEETS, 
ORTHOPHOTOGRAPMS ANC CONTOUR SHEETS, EQUIPMEN-. waS 
TESTED, WHEREVER FEASIBLE, BY IMPLEMENTING HARDWARE 
ANO SOFTWARE TO ENABLE THE ONeLINE COMMUNICATION 
BETWEEN A HUMAN OPERATOR ANG a DIGITAL COMPUTER, 

TME HUMAN FACTORS OF HANDLING CARTOGRAPHIC DATA 

WITH A CATHODE YAY TUBF CISPLAY EQUIPPED WITH A LIGHY 
PEN WERE STUDIED TO A OEGREE SUFF.. 'ENT TO CBYAIN 
SPECIFIC CONCLUSIONS, AN OPERATIONAL TEST SYSTEM 

WAS VUSEO TO OBTAIS RESULTS OF TESTS AND TO 

Ex TRAPCLATE THE DAY OBTAINED FROM THESE TESTS INTC 
POSSIBLE SYSTEM AND EQUIPMENT CONFIGURATIONS, YHE 
TEST SYSTEM CONSISTED OF A IMPUSAYTIONAL COMPLEX 
EQUIPPED WITH A GRAPHICAL GISPLAY WITH PROVISION FOR 
HUMAN TNTERFACE AND AUGMENTED BY A BREADBOARD 
SCANNER@DIGITIZER, THE OUTPUT OF THe SYSTEM 

CONSISTS OF AN KeY PLOTTER CAPABLE CF TRANSLATING 
OIGITAL DATA INTO HARD COPY, ALTHOUGH THE TESTS 
EMPHASIZED THE HUMAN INTERFACE WITH A COMPUTATIONAL 
COMPLEX, THE TYPES OF GRAPHICAL CATA 190 BE PROCESSED, 
THE SOURCES OF THIS DATA, METHODS OF HANDLING DATA, 
AND SUGGESTIONS FOR SOLVING THE FILE CONVERSION 
PROCESS WERE ALSO INVESTIGATE, THESE 

INVESTIGATIONS ARE DIRECTLY NELATED TO TRE GRAPHICAL 
OATA HANDLING TECHNIQUES BECAUSE $7 ~45 BEEN 
DETERMINED THAT ANY GIVEN TECHNIQUE OR EQUIPMENT Four 
HAVE MANY USES IN THE TOTAL CARTOGRAPHIC SYSTEM, 
(AUTHOR) tu) 
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DESCRIPTORS: CEMAMEMACHINE SYSTEMS, GRAB ICS), 
LOGRRTMHICS, DATA PROCESSING SYSTEMS), REMOTE 
CONTROL SYSTEMS, SCHEDULING, ALGORITHMS, INPUT~ 
QUTPUT DEVICES, DISPLAY SYSTEMS, COMPILERS, 


PROGRAMMING( COMPUTERS), PROGRAMMING LANGUAGES, 
MAINTONANCE, INTEGRATED CIRCUITS (U) 
IDENTIFP SERS: COMPYTER@AIDED OISIGN, COMPUTER 

ALDER GRAPHICS, ON@eLINE SYSTEMS, VITAL PROGRAMMING 
LANGUAGE, LEAP PROGRAMMING LANGUAGE (VU) 


THE APEX OFSPLAY EXECUTIVE HAS BEEN IN REGULAR 
OPERATION AND EXPERTENCE Witrm NEW OFTSPLAY HAROWARE 
AND A REMOTE DISPLAY CONSOLE HAS BEEN HELPFUL IN 
PINPOINTING NEEDEQ CHANGES, THE APEX INTERRUPT 
EXECUTIVE 4aS BEEN COMPLETED AND WILL BE EVALUATED 
DURING THE NEXT QYARTER, A NEW APEX SCHEDULING 
ALGORITHM HAS BEER IMPLEMENTEC IN ORDER TO IMPROVE 
THE SYSTEM RES ONGE TO USERS, THE 338 REMOTE 

CONSOLE $5 OPERATYONAL IN WASHINGTON, 0, C,, 

AND {18 BEING USED ON A AOUTINE BASIS, THE 

COMPILER COMPILER SYSTEM VITAL [5 IN REGULAR USE, 
THE PROGRAMMING LANGUAGE LEAP, [MPLEMENTEO USING 
VITAL, RAS BEEN USED FOR PROGRAMMING CONSTRAINT 
PROBLEMS, A PORTION OF THE NEW VITAL SYSTEM, 
INTEGRATZO CLRACUL™ MASK LAYOUT, AND TWO DEBUGGING 
PACKAGES, THESE LATTER PRESENT THEIR DATA 
GRAPHICAL’ Y TO THE USER, THE DCESIGN OF AN IMPROVED 
VITAL SYSTE™ 18 UNDER WAY, THE EARTH OT SPLAY 

PROGRAM CREATED EARLIER IN TRE YEAR WAS BEEN USED ON 
ACTUAL DATA OBTAINED FROM LES-4, A NEW APPROACH 

FORM SOLVING CONSTMAINED SYSTEMS 15 UNDER DEVEL GCPMENT 
RHICH USES A GEOMETRICAL MODEL, SEVERAL TRIAL 
APPLICATIONS OF Tuts METHOO MAVE BEEN PROGRAMMED 
USING LEAP, A SPECTAL COMPILER AND LANGUAGE FOR 
TESTING INTEGRATED CIRCUITS HAVE SEEN DEVELOPED, A 
THEORY OF GENERALE TIED SUPERPOSITION 4AS BEEN APPLIES 
TO WAVEFORM PROCESEING, PROGRAMS HAVE BEEN 

DEVELOPED FOR SCANNING, PROCESSING, ANG PROTOGRAPHING 
PICTURES WHICH ARE SUBYVECTED TO .KIS NEW KING OF tea 
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OESCRIFYORS: L@DATA PROCESSING SYSTEMS, eTIME 
GHARING), (@TNPUTH©OUTPUT DEVICES, REMOTE CONTROL 
SYSTEMS), (@GRAPRICS, OISPLAY SYSTEMS), 

TELETYPE SYSTEMS, TYPC ALTERS, SYMBOLS, 
2cFFICITENCY, COSTS, DATA TRANSMISSION SYSTEMS, 
TELEPHONE COMMUNICATION SYSTEMS§, DATA ETC AGE 


SYSTEMS, LOGIC CIRCUITS, MANOMACHINE SYS, EMS (uy) 
IOENTIFIERS!? ALPHANUMERIC SYMBOLS, KEYBOARDS, 
MAC PROVECT, TELETYPEWRITERS iu) 


Tre ADVENT OF TIMESSHARED COMPUTER SYSTEMS HAS 
CREATED & NEED FOR A FLEXIBLE AND RELATIVELY LOw-COST 
COMMUNICATION TERMINAL FOR REMOTE COMPUTER access. 
MOST YTIME-SHARED SYSTEMS NOW USE MECHANICAL 
TELE'YPERRITERS WHICH ARE § Ow AND UNABLE TO FRESENT 
GRAPHIC DISPLAYS--A SEP TOUS LIMITATION [N MANY 
SOBHISTICATED COMPUTER APPLICATIONS, THE BEST 
CANDIDATE FOR A TELETYPE WRITER REPLACEMENT aFPEARS TO 
SE A CRT CONSOLE WITH AN ALPRANUMERIC KEYBOARO 

IN@UT WHICH CAN CONNECT AS A "STAND ALONE’ UNIT TO A 
STANDARD TELEPHONE CINE, THE UNIT USES av OL REC To 

VIEW STORAGE TUBE (OVST) FOR & OLSPLAY SCREEN AND 
CONTAINE A VECTOR GENERATOR AND A SYMBOL GENERATOR 
FOR Tee FULL ASCIT SYMBOL SET, 17 CAN CONNECT TO 

A CENTRAL COMPUTER vyIA A 120072400 BAUD DATAPHONE 
LINE, A MANUALLY*CONTROLLED ELECTRONIC CURSOM FOR 
GRAPHICAL INPUT TO THE COMPUTER CAN ALSO BE ADDED, 
(AUTHOR) tu? 


has 
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GENERAL APPLICATIONS 


UNCLASSJFIEO 
ODOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 400337 


AD~@10 i121 
ELECTRONIC SYSTEMS Div FL «wu HANSCOM FIELD MASS 
CORTEX: A COMPUTER-BASED SYSTEM FOR AIDING DECISION 
MAKING, (i) 

DEC 6% oP SHUFORD ,TmIR Hw, | 

REPT, NG, ESD-TR~ 64-677 

PROG: 4§@90 

TASus 469003 


UNCLASSIFIED REPORT 


SUPPLE* NYARY NOTES PUE IN INFORMATION SYSTEM 
SCIENCES: PROCEEOINGS OF THE SECOND CONGRESS, 
SPARTAN BOOKS, INC., WASHINGTON, DO, Ce, 1965 


OESCHIPTORS: (DECISION MAKING, THEGRY), (eCOMPUTERS, 
DECISION MAKINE), COMPUTERS, REAL TIME, STATISTICAL 
ANALYSIS, OATA PROCESSING SYSTEHS, PROGRAMMING 
(COMPUTERS), PROBABILITY, DISTRIBUTION, CATHODE RAY 


TUBES. DECISION THEORY (U, 
TOENTIFIERS! MAN@MACHINE SYSTEMS, ON-LINE SYSTEMS, 
CORYER, STAT Pac (u) 


DEL ISION THEORY 18 THE CONTEMPORARY MANIFESTATION 

OF THE MATHEMATICS OF THE DECISION PROCESS AND THUS 
CAN BE VIEWED 5 A PRIMARY AID TO THE HUMAN DECISION 
PrecESs, TeE COSTS AND GAINS OF APPLYING THE 

CONCEPTS AND ALGORITHMS OF DECISION THEORY ARE 
CONSTOERED TN SOME OETAIL, A MANY COMPUTER SYSTEM 

I$ DESCRIBED WHITH 1S DESIGNED TO MAKE THE CONCERTS 
AND ALGURITHAS OF DECISION THEORY AVAILABLE TO A 
DECISION MAKEW AY A GREATLY REDUCED PERSONAL COST, 
TRIS §$ aCHTevEO, IN LARGE PART, BY SIGNIFICANTLY 
REQUCING THE SPECTAL KNGWLEOGE RECUIRED OF THE 
DECISION MAKER, THUS, THE DECISION MAKER NEFOS NO 
MNOWLEOGE OF COMPUTER PROGRAMMING AND & MINIMAL 
KNOWLEDGE OF CECISION YHEORY AND MarnEMaricg IN oAbE® 
To BEGIN USING IME SYSTEM [N HIS DbvetTOn-DAaY DECIS!t ay 
MAKING ACTIVITIES, iA4UTHO?R: em 
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AOvrel ji 733 


MITRE COMP BEOFORQ MASS 
CESCRIPTION OCF THE SYSTEMS DESIGN LABORATORY OLSPLAY 


CONSOLES, (YU) 
FEB 65 S2F MITCHELL, ve ft 
REPT, NO, TMeO3930 


CONTRACT? AFIL9 #28 2390 
PROG! 269 0° 
MONTTOR: ESco , TOR O4=-150 


UNCLASSIF IEG REPORT 
SUPPLEMENTARY NOTE! 


PESCRIPTORS; CoCOm4#at 5 AND CONTROL SYSTEMS, 
TELE! Sich O1SPLaAyY SYSTEMS), TELEVISION DISPLAY 
SYSTEMS, COMMAND AND CONTROL SYSTEMS), (E@DATA 
PROCESSING SYSTEMS, TELEVISION OFSPLAY SYSTERS), 
SYSTEMS ENGINEERING, CATNHOCE RAY TUBES, COMPUTERS, 
MAGNETIC CORE STORAGE, LIGHT COMMUNICATION SYSTEMS, 
PHOTOELECTRIC EF FECT, GRAPHICS, TYPEWRITERS. 
ELECTRONIC SWITCHES tv) 


Six SLS4L ay CONSOLES WERE PURCHASED © OR THE 
S°STEM* DESIGN LABORATORY ($00) TO FACILITATE 
MAPTO, ACCURATE COMPRUNTCATIONS BETREEN THE SOL DATA 
PROCESS] .G FACTLI®WIES €&NS THE OLSPLAY CPE TATORS, 
TRESF CONSOLES “Ay BE CONNECTED TO ANY COMPUTER 
ABLE TA CONTMOCLR TEM 729 SERTES MAGNETIC TAPE 
ORTVFS., EACH CONS git CONTAINS & 20NAR WORD MAGNETIC 
COPE MESORY FOR ST VtnGa CIiSP lay DATA Art Cn [5 COED 
DN A OMT GMLY ERR LC PENT MANNER, [TY ALSS CONTAINS 
TIUSPLAY STORASE Tm TRE FORM OF & Bret RAMEE F 


' 
ae 
ANY FRAME OF BITCH MAY BE PRESENTED ON THE DLSPLAY, 
CLEP L AY GENER ATT Owy FS VERY RAR TD ann [1S CaPaB_e oF 
S-laING ALM MANUME BTC AND SPECT AL CHAMAT TERS, STRALGHT 


LENES, AND POINTS THE APSE AR ANTE TF A NUMBER OF 
Tere SPECTAL CHARACTERS [5S UNTER CONV RTL OF TRE Dara 
PRICESSCR'S FROGRAMY, TRE DISPc ay CPERATOR 1S 
PROVIDE. Wits SWIPCRES, A LLGnt PENS AND A 
TyrerwRiTER ABLE TO GENERATE JNO RI CM STATEMENTS 
FOR FNT RY INTO THe TATE PROCESECR'S ROG AM 


(ACTROR,: diver 8 


oie ASSP PED “TOR 2 


a 
“ INCLASSIFIED 
be DOC REFCRT BIBLIOGRAPHY SEARCH CONTROL NO, 400332 
AO~e2! a7 
MASSACHUSETTS GENERAL WOSPITA, BOST@N STANI' 7. COB LABE 
FOR FEYCHIATRIC MESEARCR 
RESEARCH ON INFORMAYION *PROCZSSING IN THE CENTRAL 
NERVOUS SYSTEM, (Us 
DESCRIPTIVE NOTE! SCIENT]# To Rew? , 
JvL a8 20? ERVIN, FRANK BK, } 


REPT, NO, §R-} 

CONTRACTi AFS% 628 408 

PROJ! $e32 

Tage: $63208 

MON, TOR: arFCRe , 65~580 


UNCLASSIFIED RERPORT 
SUPPLEMENTARY NOTES * ALLABLE COPY WILL NOT PERAK OT FULLY 


LEGIO@LE REPRODUCTION, REPRODUCTION WitcL BE MADE IF 
MEQUESTEO BY USERS OF 09OC, CoOPy 18 AVATL ABLE FOR FUBLIC 


SALE, 
DESCRIP TORE (@CENTRAL NERVOUS SYSTEMS, DATA 
PROCESSING SYSTENS), (CEREBRAL, COR? EK, VISION!, 


VISUAL PERCEPTION, VISUAL SIGNALS, CIGITAL 

COMPUTERS, CATHODE ® ¥ TUBES, STATISTICAL 

ANALYSIS, CATS, S°'MULATION, NERVE CELLS Te 
IDENTIFIERS: MIL OGRAMS ins 


Rh SYSYE™ CF ALGTOMATSC RECEPTIVE KIEL O MAPPING FOR 
VISUAL CORTICAL NEURONS 8Y A DOIGHTTAL COMPUTE@, IT 
CONSISTS OF «ft STIMULLS OLSP Lavy BY A OTS Tac 

CRT, SIMULTANEOUS CATA SAMPLING AND ON@LINE DATA 
PROCESSING INTT A POSTHETINGLUS TINE Rin tTOGRA AND aN 
AVERAGED EvOKED POTENTIAL, AND (2) QOFFUUNE 

READOUT CF NUMERICAL VALCES§ ARD TABLL ATION. SEy MAL 
PROBLEXS LYING BETWEEN THE AE CEDPH YET OLOG Car 7 
STAYTISTICAL NATURE OF THE RESPONSE aNd Data 

PROCESS I&%G TECHS ICUES ARF a. SO OE SISCRIBED AND 
OIrSCUS$ED, av ®) iw 


L 
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OO0c REPORT BIBLIO 


AD-e26 46? 2z 
LENCOLN LAB MASS [ 
A STEREOSCOPIC Og 
SIMULATED TERAL. AU 
DESCRIPTIVE NOTTS T 


orc os a7° 
MERFIELO,M, A, 15 
EPT, NO, TN='9b5—4 
CONTMACTS AF} % (e286) 
PROS! AFeGg27A 
MONIT TOR: ESD . 


UNCLASSIFIED 


SUPPLEMENTARY NOTE! 
DOESCRIFTORS: (erg 
DISPLAY SYSTEMS), | 
REENTAY VERICLES), 
CATHODE aay TUBES, 
SPACECRAFT 
IDENTIFIERS: 
COMPUTER 


ONeL} 


A STERECSCOOPI., 5 
1S DESCRIBED, INF 
GENERATED BY A Sim 
ANDO [8 FED TO A O,7 
PoP}; ORIVES A OLE 
WHIC™ 16 VIEWED fH 
ANALYST, TE BODY 

Pe rLOCSapay OF THE 

GENERA, CESCMIP TIE 
APPENSICES GI¥F CF 
Toe MAT RE ATI CS CF 


OP RRATIT ONAL INSTRY 


UNCLASSIFIED 


GRAPHY SEARCH CONTROL NO, £00332 
43 a@2seé i7/68 
NST OF TECH LEXINGTON 


PLAY FOR CiueLINE MONITORING OF 


ENGAGEMENTS, (VU) 
ECHNICAL NOTE, 
WARAITS Ww, 9, TMITCHELL,®, T, 3 
HULMAN, A, 1, SWIESEN,R, A, $ 
8 
~Sie? 
TOR -eS5-S5a2 
REPORT 
NYMY VEHICLES, STERECS“OPIC 
eSTERECSCOPIC DISPLAY SYSTEMS, 
ATMOSPHERE ENTRe, SIMULATION, 
COMPUTERS, INTERCEPTOR 
(WV) 
NE SYGTENS, [O™ 709%, FOP 
iw) 
YNAMIC DIGPLAY OF RER ENTRY 800125 
RMATION FOR Tre OL1SPLAY 1S 
ULATION ""*°GRAM ON AN JBM 7O@8 
z,C, mor - ~"“MPUTER, THE 
ele TYPE 940 CRY 7 RPLAY 
MOUGM A SPECIAL OF YICi BY 4&4 SYSTEMS 
OF THE REPORT GIFs Tu. 
NEED FOR SNeLIAE aNacySisS ant a 
N OF REGUITREMNENTS FOR THE DSR Cay 
Talos ABDLT THE OPTICAL Vit WER, 
STEREOSCOPIC viEwinGg aNd A SET OF 
CRLONG FOR THE DPSPL AY, Tarr OR? 
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AD~6@6 733 9/2 9/5 
wAWAT! UNIV HONOLULU DEPT OF ELECTRICAL ENGINEERING 
SOME RESULTS OM CAPABILITIES OF DNEDIMENST ONAL 
ITERATIVE LOGICAL METRORKES AND THEIR RELATED 


PRUSLEMS, (U} 
DESCRIP Tt ys NOTE! SCIENTIFIC REPT, 
* AVG o§ 24? KASARI,TADAD j 


REPT, NO, SCLENTIFRGCH4 
SONTRACT? 2719 BBA 4I7F 
Peugi AFe $628 

TREKS §62801 

MONTTORY AFCRL , 6$<662 


UNCLASSIFIED REPORT 


DESCRIP TABS; (OCORPUTER LOGIC, ITERATIVE 

HETHOUS), ELECTRICAL NETWORKS, THEORY, 

AUTS AFA, PROGRAMMING LANGUAGES, CCONTEKYT FREE 

GRAMBRARS, MAGNETIC TAPE, SEGUYENCE SWITCHES God 
POENTIFLERS: TURING MACHINE, PUSROOWH STORAGE tu? 


RESULTS ON CAPABILITIES GF ONEWOIFENSIQNAL SYSTEMS 

OF LTERHTIVE LOGICAL NETWORKS ARE PRESENTED, 17 {8S 
SHOWN THavT ci} KILMER'S RESULT (ADm4a§ 943) 

IMPLIES & POSITIVE ANSWER TO HENNIE'S CONJECTURE 

C ETERATIVE ARRAYS OF LOGICAL CL4aCur?s,' Mi7 

PRESS, CAM@RIDGE, MASS, 196!) THAT THE 

UNILATT Ral SYSTEMS WHICH ARE STABLE [IN TRE WIDE SENSE 
AME MORE POWERFUL THAN THE STRICTLY STABLE UNILATERAL 
SYSTEMS, 62) TME UNTLAVERAL SYSTEMS WHICH ARE 

STASLE IN TH WIDE SENSE ARE MORE PRWERFUL THEN THE 
NONDETERMINISTIC FUSMeDGHN AUTOMATA, (3) THE 

SYRICTEY STABLE UNILATERAL SYSTEMS a~RE MORE POWERFUL 
THAN THE DEVERMINISTIC PUSke DOWN AUTOMATA AND (4) 

& PROPER SUBCLASS OF STRICTLY STABLE UNILATERAL 
SvStEms 75 MONE POWERFUL. IN & SENSE THAN THE CLASS OF 
TWO@ TAPE OMG OwAY AUTOMATA, $7 ALSO 1S PROVED THAT 

(1) A CANGUAGE GENERATED BY & LINEAR GRAMMAR [5 WN 
SGUARED<RECOGNIZABLE BY A SINGLETAPE TURING 

MAGHINE IN THE SENSE OF MARYTNANIS AND STEARNS 
C'COMPUTATIONAL COMPLEXITY OF RECURSIVE SEQUENCES.' 
PROC. FIFTH ANNUAL EYMPOSTUM OF SWITCHING 

CIRCUIT THEGR: ANDO LOGICAL VESIGN', (ocr, 

$964) PB, 82-90; AND (2) THERE 18 A LANGUAGE 

WHICH $5 GENERATED @Y A LINEAR GRAMMAR ANDO 15 NOT Naw 
RECOGNIZABLE, (AUTHOR) (us 
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AD=@32 S569 gs? 9/2 974 
TLLENOIS UNITY URBANA CCORGINATED SCIENCE LAB 
A ROTE ON CONPUTING TIME FOR RECOGNITION OF LANGUAGES 


GENEWATED BY LINEAR GRAMMARS, fu) 
APR 86 13 KASAM! TADAD } \ 
REPT, NO, Re2s7, 
CONTRACT! DA2B~“CHRSAMNCHDOOF SLE: NSF ae GK Hb90 


PROV! 2S014S O11 B31F, 
UNCLASSIFIED REPORT 


SUPPLEMENTARY NOTES SEE atiSO ad~<62 733, 


DESCRIPTORS: (F#COMPUTATTONAL LINGUISTICS, TIRE), 

COMBYTERS, AUTOMATA GRAMMARS, LINEAR SYSTEMS, 

“.aGNETIC TAPE {U) 

IDENTIFLTERSS TURT RMS MACHINE, ON@eLINE SYSTEMS (U) 
IT 1S SwOGWN Traz (1) THEPE EXISTS & LANGUAGE L 


SUB O WHICH 18 GENERATES BY & LINEAR GRAMMAR AND i5 
NOT TUNPeRECOGNITABSLE BY ANY ONELINE MULTI-TAPE 
TURING MACHINE TF LIM FOND /SINSL GOGH) SQUARES 

(AE N APPROACHES INFINITY) EQUALS ZERO AND (2) 

ANY LANGUASE GENERATED BY A LINEAR GRAMMAR [S$ N 
SCUAREDSRECOGNIZABLE BY AN ON@=LINE SINGLE=TAPE 
TURING MACHINE IN THE SENSE GF RARTMANIS AND 
STEARNS (CCSPUTAYION’ COMPLEXE TY OF RECURSIVE 
SEQUENCES, FPROC, FHE FIFTH ANNUAL SY¥MP, OF 
SWITCHING CIRCUIT THEORY AND LOGICAL 

DESIGN, 9, BA@-FO (1984)), (AUTHOR) tu) 
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UNCLASSIFIED 


DOC REPGRT BIBLIOGRAPHY SEARCH COMTRGOL NO, 460438 
AD~-635 431 sé 
MIEEARCM LAB OF ELECTRONICE MASS INST CF TECH 
CAHBRIOGE 
ONN@ LINE TURING MACHINE COMPUTATIONS, (U) 
DESCRIPTIVE NOTE? REVISED £0, 
ocr a for HENNTE, FL, C, 


CONTRACTS DABS“ GCIFHAMCHOFZOG(E) ,NSFueGha anes 


UNELASSIFIES REPORT 
AVAILABILITY! PUBLISHED TR {EEE TRANSACTIONS ON 
FLECTRONIC COMPUTERS VECI5 Ni P3S~4e FEB 1966, 
SUPPLEMENTARY NOTE! GRANY NSG49K, REVISION OF 
MANUSCRIPT SUBMITTED 39 JUN @&§, 


DESCRIFTORS;: COAUTOMATA, OPERATION?, TIME, 

INPUT OUTPUT DEVICES, DATA STORAGE SYSTEMS, 

INFORMATION RETRIEVAL, OG Tal COMPUTERS, 

OPTIMIZATICN, PROGRAMMING ( COMPUTERS) iu) 
POEMTIFIERS: TURTL 3 MACRINE, ON@ LINE SYSTEMS CU) 


THE PAPER INVESTIGATES (li Youd PROSLENM OF 

FINOING LOWC® BOUNGS ON THE COMPUTATION TIMES OF ON@ 
LINE PTURING MACHINES, AND (2) 7NE TRADE=OFF 
RELATIONSHI® BETWEEN COMPUTATION Tim® AND TAPE 
DIMENSLONALITY, IT CONSIDE%§S PROBLEMS IN WHICH A 
TURING MACHINE 1S SUPPLIED wITK A SEQUENCE OF 

INPUTS REPRESENTING DATA TO BE SYORED ON THE 
MACHINE'S TAPES), FOLLOWED By A SEQUENCE OF 

INPUTS REQUESTING THE MACHINE TO FIND AND EXAMINE es 
VARIOUS PORTIONS OF THE STORED OATA, THE APPROACH ae 
TAMEN 15 TO ASSUBE THAT THE MACHINE MAG BEEN DESIGNED 
TO MEAD IN AMD STORE DATA IN SUCH A WAY 48 TO 
MENIMIZE THE YIME REGUIRED FO SUBSEQUENTLY LOCATE Caen 
ARBITRARY PORTIONS OF THAT DATA, THIS APPROACH maa 
SOMETIMES MAKES IT POSSIBLE YO FIND GOOD LOWER BOUNDS ms 
oN THE COMPUTATION TIME (NUMBER OF MACHINE STEPS) 
NEEDED TO FROCESS THE PORTION OF THE INPUT SEQUENCE 
THAT CALLS FOR THE REYRIEVAL OF DATA, FT IS SHOWN 
THAT THERE ARE SOME PROBLEMS [N WHICH AN INCREASE IN 
TAPE OIMENSIONALITY APPRECTABLY REDUCES TRE 
COMPUTATION TIME NEEDED, BUY {Tf [8 ALREADY KNOWN 

THAT INCREASING THE NUMBE® OF A MACHINE'S YAPES 
{BEYOND TWO) DOES NOY APPRECIABLY OF .REASE TYRE 
COMPUTATION TIME NEEDED, THUS, TAPE SIMENSTONALITY 
AND TAPE MULTIPLICITY ARE PARAMETERS THAT AFFECT 
COMPUTATION TIME IN BASICALLY DIFFERENT WAYS, 


(AUTHOR) (u) 
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AD-4"2 i72 2 
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN Lat 
A OLGITAL SYSTEM FOR ONeLINE STUDIES OF DYNAMICAL 
SYSTENS, 
bo gF BARTEE,Y. C,. iLEalS,u, B, 
REPT, MO, Mirs-lgia 
CONTRACT? FF PF OLeARi wn S$ a? 
MONITOR! FED TR~bb-e26 


UNCLASSIFIED *EPORT 
AVATLABILITYS PUBLISHED IN PROCERDINGS OF THE 
SPRING GOINT COMPUTER CONFERENCE, BOSTON, 26-28 
APRIL 1966, 


DESCRIPTORS: {9D0IGITAL SYSTEMS, DYNaMICS), 
DIGITAL COMPUTERS, DIGITAL DIFFERENTIAL ANALYZERS, 
OILFFERENTIAL EQUATIONS 

TDENTIFIERS: ONeL INE SYSTEMS 


THE PAPER DESCRIBES THE DESIGN AND OPERATION OF A 
OIGITAL SYSTEM WHICH 15 USEFUL FOR GNeLINE STUDIES 
OYNAMICAL SYSTEMS, I1,8&., SYSTEMS DESCRIBED BY 
ORDINARY OTFFERTNT IAL EQUATIONS, THE SYSTEM IS A 
COMBINATION OF A gMALL, GENERAL @ PURPOSE DIGITAL 
COMPUTER AND A HIGHKeSCEED DIGITAL DIFFERENTIAL 
ANALYZER (DOA) WHITH USES A 3,5 MICROSEC, SPLIT 
CYCLE COME MEMORY, THE INTERCONNECTION OF THE 
INTEGRATORS OF THE DOA 1S SPECIFIED AS PART OF AN 
Be-BIT KORD, AND THERE ARE 256 WORDS (0R 
INTEGRATORS) IN THE Hacei hE, INTERCONNECTION OF 

THE SMALL GENERAL SPURPOSE COMPUTER TO A LARGE TINEe 
GHARED SYSTEM “ARES AUTOMATIC MAPPING, SCALING, ANO 
INTERCONNECTION OF THE OOF POSSIBLE, AND THUS, ONO 
LINE OPERATION WITH RELATIVELY SHORT TIMES FOR 
SETTING UP AND RUNNING ARE ACHIEVED, (AUTHOR: 
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Aurwa43 3913 9/2 bart 

COMPUTER RESEARCH CORP NEWTAN MASS 

MAGIC PAPER © AN ON@LINE SYSTEM FOR THE vw PPFULATION 

OF SYMBOLIC MATHEMATICS, fo 
BESCRIPTIVE NOTE! FINAL KEPT, , 

APR 66 ave CLAPP. LEWIS ©, $yORDRN, DALE 

E, ;WANM,EFLLEN J, TWOLF ROBERT §, 3 
HEPy, NO, R-3, 95°) 
CONTRACT: AF 19(626)~3$0928 
PROG? Jelo$ 


UNCLASSIFIED REPORT 


DESCRIPTORS: COMATHEMAT TCS, DATA PROCESSING 

SYSTEMS), EQUATICNS, ALTEBRA, OPERATION tu) 
TOENTIF ERS: ONwLi ¢ SYSTEMS, MAGIC PAPER SYSTtem, 
SYMBOLIC MATHEMATICS, LIGHT PENS, @#O15PLay¥ 

SYSTE™S (ut 


THE REPORT DESCRIBES THE PRELIMINAMY VERSION OF THE 
MAGIC PAPER SYSTEM, THROUGH © CONVERSATIONAL 
INTERACTION, THE SYSTEM AICS THE SCLENTIST, ENGINEER 
OR MATHEMATICIAN 45 HE PEPTORMS SYMBOLIC OF FRATIONS 
ON LINEAR ALGEBRAIC EQUATIONS, YHE USER BEGINS Oy 
ENTERING HIS INITIAL EQUA” TINS AND CONDITIONS THROUGH 
A MATHEMATICAL “EYTAR AAD, AS HE YYPES THESE 

EQUATIONS, THEY ARE OLSPLAYED ON A FLICKER=FNEE SCOPE 
IN STAND4RD MATHEMATICAL NOTATION, USING A PUSH~ 
BUTTON CONTROL PANEL AND A LIGHT PEN, HE MAY SELECT 
EXPRESSIONS AND OPERATIONS WHICH ARE 10 BE PERFORMEFO 
ON THEM, [JF TRE OPERATION 1S LEGAL, THE SYSTEM 
GENERATES A NEW EQUATION WHICRK IG THEN ADDED TO THE 
SCOPE DISPLAY, WITH THE BASIC SET OF OPERATIONS, 

THE USER MAY CREATE N WH OPERATORS wHlonw CAN THEN BE 
ADDED TG YHE SYSTEM, HE CAN ALSO INTROOU-E SPECIAL 
NOTATIONAL CONVENTIONS, THE USER HAG CONSIDERABLE 
CONTROL WHICH ENABLES HIM TO PERSONALIZE THE SYSTE™ 
TO MEET HIS OWN PARTICULAR NEEDS, (AUTHOR) (ud 
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§AO<-682 425 972 
ROVAL AIRCRAFT ESYABLISHMENT FARNMBOROUGH (ENGLAND) 
CONTROL ARRANGE, EMTS FOR ON@eL INE OR OFF OLINE 
OPENATIUN OF AN INCREMER ci PLOTTER IN THE MERCURY 


COMPUTER SYSTEM, (Ud 
CESCRIPTIVE NOTE: TECHNICAL REPT,, 
SEP b6 @c* SANDERSON,X, 3 


REFY, NO, RAE “TR be2as 


UNCLASSIFIED REPORT 


-TSCRIPTORS; (®FLOETTERS, DATA PROCESSING 

SYSTEMS), INPUTSOUTPUT DEVICES, MAGNET 'C TAPE, 

DATA (UW) 
TOENTIFLERS: MERCURY COMPUTER, ONMeLINE SYSTEMS, 

OFFeL INE SYSYEMS (U) 


A DIGITAL INCRENENTAL PLOTTER MAS BEEN INCOMPORATED 
INTO “WE MERCURY COMPUTER SYSTEM tN MATMEMATICS 

CEP ARTMENT, TWO PLOTTING FACILITIES *vE BEEN 

PROVIDED = DIRECT ON-LINE OPERATION FROM THE COMPUTER 
AND OF FeL INE OPERATION FROM COMPUTER OUTPUT RECORCED 

ON MAGNETIC TAPE, TRE REPORT [5 PRIMARILY 

CONCERNED WITH TRE CONTROL ARRANGEMENTS PROVIDED TO 
IMPLEMENT THE NEW FACILITIES, OUTLINE 

CHARACTERISTICS AND OPERATION CF TRE PLOTTER ARE ALSO 
GIVEN, (AUTHOR) (u) 
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AG-655 978 $/10 972 
WESTERN AUSTRALIA UNIV NEDLANDS DE®t OF PSYCHOLOGY 
A COMPLTER=L INKED RUNWAY FOR REAL TIME 
OPEFRATICN, tu) 
@7 4 NICMCLLS,IAN G, 3 
CONTRACTS AF eAFOSR 968-65 
PROG! AFm@778 
TASK! 977801 
MONITORS AFOSR 7-1 7Si 


UNCLASSIFIED RERPOR? 
AVAILABILITY! PUBLISHED IN PS¥CHON SC] V7? N® 
P3I19"20 1967, 


DESCRIPTORS: '@PSVYCMOMEYTRICS. DATA PROCESSING 

SYSTEMS), COTTME SHARING, EXPERIMENTAL 

OESIGN), MEAL TIME, COSTS, INPUT=~OUT RUT 

DEVICES. COMPUTER PROGRAMS, RATS, RUNwAYS, 

VELOCITY, RELIABILITY (Ww 
TOENTIF LERS: ON-LINE SYSTEMS (ui 


TmE PAPER OUTLINES A SYSTEM FOR RECORDING THE 

RUNNING TIMES OF RATS IN 4 STRAIGHT RUNWAY USING & 

TIME "SHARED COMPUTER, A DESCRIPTION 15 GIVEN OF 

THE MAROWARE AND SOFTWARE USED, AND “KE ADVANTAGES OF 
Toe SvSTE™ ARE DISCUSSED, (AUTHOR) tu? 
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AD~656 425 37) 
SACRAMENTO PEAK OGSERVATORY GUNSPOCT N MEX 
SCLAR RESEARCH ANB [NSTRUMENTATION PROGRAMS AT 
SACRAMENTS PEAK OBSERVATORY AND NIGH ALTITUDE 
OBSERVATORY, 

DESCRIP’ LE NOTES FINAL REPY, | MAR 6423) DEC 66, 


YUN 67 eye SHUTY ROBERT UT, TWATSON,O, 
KELTH 4 
CONTMACT! AF 19(628i1-4078 
PROU! AF uaT%O49 
TasK: 7H4908 
MONT TOR; AFORE €7-03590 
UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: PREPARED [NW COOPERATION WITH KIGH 


AW TITTUDE OBSERVATORY, BOVULCER, COLD 


CESCREP TORS: (@SUNM, SCTENTIF IC RESEAREN), 
(FORTA PROCESSING §YSTEMS, SUNI, ,@CPT ICAL 
TNSETRUMENTS, SUN}, (@eSUPT TER LC PLANET) | 
RADIO ASTRONOMY), ASTRONOMICAL OBSERVATORIES, 
INFPUT#OUTRPUT DEVICES, OLFFRACTIOCON GRATINGS, 
RESOLUTION, SOLAR BADLATICN, CHROHOSPHERE | 
SCLAR FLARES, [NFRARED PHOTOGRAPHY 

POENTIF LE RS 3 SPECT YROGRAPHS, ONWwL INE SYSTEMS 


FOR SEVERAL YEARS THE STAFF OF THE SACRAMFNTS 

PEaK QASTRYATORY CONCENTPATED ON THE VFL OPMENT 

OF NEM TNSTRUMENTE AND DATA ACQUISITION SYSTEMS FOR 
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